














































































































































































































































































































Diskette Drive (Continued) 

Drive Motor 

The 3880 need not be powered down to perform this 
procedure. 

Removal 

DANGER 
Remove ac power from the diskette drive. 

1. Turn off switch SW401 on the primary power panel. 

2. Disconnect the cable EJ leading to the drive motor IJ. 
DANGER 
The motor case temperature can be more than safe 
handling limits. 

3. Remove the belt. 

4. Loosen the two motor mounting clamps and remove the 
drive motor IJ. 

5. Remove the drive pulley liJ. 

Replacement 

1. Reinstall the drive pulley. (Align the setscrew II with the 
flat surface of the shaft.) 

DANGER 
For 60Hz motors-to prevent personal injury, position 
the two large holes in the motor frame to the top and 
bottom of the bracket £1. 

2. Clamp the drive motor to the mounting bracket. 

3. Reinstall the belt. 

4. Plug in the cable EJ leading to the drive motor IJ. 
5. Check the belt tracking and adjust if necessary. 
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Belt Tracking 

The idler pulley D must be on the outside of the belt. 

Adjustment 

Warning: The drive pulley setscrew EJ must be aligned with 
the flat surface on the motor shaft. 

To adjust the belt tracking, loosen the idler assembly screw EJ 
and slide the idler until the belt tracks in the center of the pulley. 
Since the drive pulley does not have a crown, the belt does not 
have to be exactly centered on the drive pulley. 

Idler Assembly 

Removal 

1. Remove the belt and spring O. 
2. Remove the screw EJ and the idler assembly EJ 
3. To reinstall the idler assembly, reverse the procedure and 

check the belt tracking. 

Belt Path 

Diskette Drive Casting 

Diskette Drive (Cont.) 

REAR 
VIEW 

Diskette Drive (Cont.) 

CARR 130 

CARR 130 



Diskette Drive (Continued) 

Head and Pressure Pad 

Cleaning 

1. With the diskette cover open, turn the leadscrew wheel by 
hand until the carriage assembly is at the upper limit stop 
fl. 

2. Warning: Do not let the pressure pad arm D hit the 
read head. 

Pivot the pressure pad arm D away from the read head and 
check the pad for foreign particles. If the pad is not clean, 
use a dry brush (part 2200106) to remove the foreign 
particles. 

Warning: Ensure the cloth moistened with isopropyl 
alcohol does not touch the pressure pad while cleaning the 
read head surface. 

3. Holding the pressure pad arm D out, clean the head surface 
with a clean cloth (part 2108930) soaked with isopropyl 
alcohol (part 2200200). 
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fJ 

D 
Pressure 
Pad Arm 

lower Limit 
Stop_ 

--------i~c=:::O 

..... ---Stepper 
Motor 

Diskette Drive (Cont.) CARR 150 

Diskette Drive (Cont.) CARR 150 



Diskette Drive (Continued) 

File Control Circuit 

Phototransistor 

Service Check 

1. Remove the diskette. 

2. Turn off switch SW401 on the primary power panel to 
remove ac power from the drive motor. 

3. Attach the positive probe of the CE meter to the +5.0 Vdc 
test point 807 or card pin J03 on the file control card (see 
CARR 197 for test points or CARR 200 for card pin 
locations). 

4. Attach the negative probe of the CE meter to the 
Phototransistor Current line test point 605 or card pin 808 
on the file control card (see CARR 197 for test points or 
CARR 200 for card pin locations). 

5. Close the cover (do not insert a diskette>. The CE meter 
should read more than 3.5 Vdc. 

6. Open the cover and insert a diskette backwards, then close 
the cover. The CE meter should read less than 0.5 Vdc. 

7. Remove the diskette and turn on switch SW401 on the 
primary power panel. 

Light Source 
91 n (LED) 

+5V~~ 

Photo­
transistor Index 

Amplifier 

+Index 

Use a scope to check for an index pulse width of 1. 7 to 8.0 ms 
occurring every 166.6 ms {nominally). 

500 µs/cm 

See CARR 197 for +index (diskette) test point (814) or CARR 
200 for +index (diskette) card pin (G 13). 

3880 
MIM I Seq AU0001 

e Copyright IBM Corp. 1984, 1985 

IPN 6315678 
8 of 28 

881143 
13 Jan 84 

Removal 

The 3880 need not be powered down to perform this 
procedure. 

1. Move the head carriage assembly to track 0. 

2. Turn off switch SW401 on the primary power panel. 

3. Remove the diskette drive cover. 

4. Remove the mounting screw EJ. 
5. Remove the leads. 

Replacement 

1. Reinstall the leads (the yellow wire goes to the terminal 
marked Y). 

2. Reinstall the mounting screw, but do not tighten. 

3. Perform the adjustment starting at step 4. 

Adjustment 

1. Move the carriage assembly to track 0. 

2. Remove the diskette drive cover. 

3. Loosen the mounting screw El and move the 
phototransistor to the left. 

4. Install the CE tool fJ (part 2200698) by screwing the 
thumbscrew fJ into the drive hub. 

o-

5. Rotate the CE too! so that it contacts the surface shown EJ. 

6. Adjust the phototransistor D so that the raised edge is in 
contact with the CE tool ~ 

7. Tighten the mounting screw I]. 

8. Remove the CE tool. 

Warning: Before reinstalling the cover screws, 
position the actuator bail under the preBBure pad arm 
IJ. 

Diskette Drive (Cont.) CARR 180 

Replacement 

Warning: Before reinstalling the cover screws, position 
the actuator bail under the pressure pad arm. 

To reinstall the cover, reverse the removal procedure. 

UPressure ·~ -/ 

Pad ~ 

'\ounting Screws (2) 

Arm~~--~~: 
,, 

...... '· 
oil• 

9. Replace the cover. 

10. Do the Phototransistor Service Check (see CARR 180). 

Light-Emitting Diode (LED} 

The 3880 need not be powered down to perform this 
procedure. 

Service Check 

Attach the positive probe of the CE meter to the light-emitting 
diode (LED) l":J current test pin (007) on the file control card and 
the negative probe to the ground test pin (DOS) on the file 
control card. The correct meter reading is 1.0 to 2.0 Vdc. 

Removal 

1. Turn off switch SW401 on the primary power panel. 

2. Remove the diskette drive cover. 

3. Remove the two mounting screws El· 
4. Remove the leads (the yellow wire goes to the terminal 

marked Y). 

......... 

II.Mounting 
Screw 

IJ CE Tool /Phototransistor 

Diskette Drive (Cont.) CARR 180 



Diskette Drive (Continued) 

IML Control And Data Lines 

B4(B3)R2 

MNT 
83 or 84 
L2-WCable 

EBO Reg 
r-i W31 -Ext Bus Out 0 W31 0 t---+-~~~~~~~~~~~~-1 
1--i W29 -Ext Bus Out 1 W29 
1t--+------------~...., t-:- W12 -Ext Bus Out 2 W12 
2 t--+~.....---~--,...-~----~ 
~ W10 -Ext Bus Out 3 WlO 3 t---t-------------.;.;..;,.-..i .__ 

Clt--t<•-~W~1~3~-+~D~is~k~D~r~D-a~ta~~~-~W~1~3 
~t--t•~W~3~3~-+~D~is~k~D_r~l~nd~e~x~----~W~3~3 
~r-....,...--·w .... 2 ... ts...__+__...D....,is.-.k..-D __ r __ H_d __ E .... n..lt!.Q_._.;.;w.;;;.2.;;.5 a.t 

~ W07. 
~,__-.-w_o~7~ __ •_._D_is_k_D_r_R_eq...:....~1 
r..-.-1 

IML Reg 

Maintenance 

83 O!" 84 
L2-X Cable 

MSR Reg ,..X~2~5~--+.:S.::;D..:S~e.:.::le:.::,ct:.::e.;:.d ___ -:.;X.:.25::..& 

6 t--t,.-~X~2-:=-2 __ +..;;D;;..;i~sk~D~r .;:;Se.;;.:l;.;;.ec;;.;;t;.;.ed;;_.,_....;.:X.:.22:::..t 
Jt--+e __ x_o_3~_+_;;;0~is~k~D~r_B_u_sy.:..-~~...;.;X~0~3 

Note: All heavy lines are discrete lines to each storage 
director. All others are dotted at input or output of ORR 
cards B 1$2andB1T2. 
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B152(T2) 

DRR-1 (2) 

Driver 
Receiver 

8102 

MDAR 

011 -Bus Out Bit 0 GOB,., X28 
J07 -Bus Out Bit 1 Go9: Maintenance X09 
t--------------~~ Device .-------
... J_1_2 ___ -_Bu_s_O_u_t_B_i_t _2 ____ G ... o_,1:~ Adapter X29 
J11 -Bus Out Bit 3 J09-:- Register ~ 

009 -File Data 

B1V2 To Diskette 
Drive 101 Cable 

+ Access 0 G02..-
+ Access 1 G03 .. 
+ Access 2 G04 
+ Access 3 GOS -

+ Hd Eng G10_.. -
+Data G07 

Diskette Drive (Cont.) CARR 195 

803 Stepper Motor Phase 0 _, 
D02 Stepper Motor Phase 1 
804 Stepper Motor Phase 2 
802 Stepper Motor Phase 3 

805 Head Load 
812 Head Input 
813 Head Input 

009 Phototransistor Return 
809 -File Index 

... J05 

+Index 
<Diskette) G 13 808 Phototransistor Current ~ 

810 -Disk 
Drive 

Bus Out Bit 3 
Bus Out Bit 2 
Bus Out Bit 1 
Bus Out Bit 0 

81P2 
~.,._~--~--~J_0_7 _____ ~~~~ 

X09 MDAC G07 p 

1--'------t""~ 

X29. ~J~09.-....--~~--t· .... 
Y03: G10 -

--~-B-0~9~-~ ~-------~-~~IM 

U06 _P02 
004 P04 

-Disk Dr Hd En_g_ BO~ G02 
__ so4 -Se!_SJ>l so_!-

""---•a·o~1--·-·o·i·sk ..... o•r·Se·1·1----·s•1-13 Maintenance 
1"41~!!"'--~~~~...,.._ ____ ,.. Device 
1'4 __ s .. o .. s.._ __ -_o .. i .. sk_o_r ..,.B,,.us.v.1.__~u~1..,.o Adapter 

{

·-Request ___ J_.o:2_. Control 

To or From -Sel 502 ,. __ u._0.2._. 
'>02 -Sel 2 S03 

-Busy 2 SOB 

B1V2 

802 
806 
804 
805 
810 
007 
813 

B1V2 
Socket 

+5 V t~-----1{ CP301 }t--------+--• -: 2 
Gnd t'l-------~----~~-----1---a •4 
-5 V f...------1{ CP302 J1---------+--e -: 5 

-: 7 +24 V'f { CP303 }1---------+-.. 

TB301 

... 
-

+5V 
Gnd 
-5V 
+24 v 

(See LOC-50) 

006 LED Return 

007 LED Current 

File Control 

012 Preamp TP1 
O 13 Preamp TP2 

JOJ 809 Head Gnd and Shield 
JOB 008 Ground 
J11 005 + 24 V Common 

r---
;!!Q. 004 + 24 V Head Magnet 

Left Right 
Connectors 
(See CARR-200) 

Drive 
Motor 

AC Plug 

From K401 , AC Power ~ 
YA111 ,r-----------------------0""' e>------

5401 
(See LOC-50 and 55) 

Diskette Drive (Cont.) 

, 

, 
_L 

Diskette Drive Cable 
from file control 
card to drive parts 

, 

CARR 195 



Diskette Drive (Continued) 

File Control Card 

The file control card pin assignments can be found on CARR 
200. The 3880 need not be powered off to perform the 
following procedures. 

Removal 

1. Turn off the switch SW401 on the primary power panel. 

2. Remove the diskette from the diskette drive. 

3. Remove the 3880 signal cable connector from the file 
control card. 

4. Loosen the screw and turn the bracket (if present) 90 
degrees. Tighten the screw IJ. 

5. Remove the file control card fJ. 

Replacement 

To reinstall the file control card, reverse the removal procedure. 
Ensure that the file control card is correctly seated in the socket 
and the bracket. 
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File Control Card Test Points 

0 Do~ 

llD ooo Dc:J c=J 801 

~:: • • .• •o~AOI 814 

• • • • A 12--r--/~, .. ~ • • 

/ 

• •• • • 

/ 

/ 
/ 

/ 
/ 

3880 Signal Cable 
(Left Connector> 

/ 
/ 

I 

File Control 
Signal Cable 
(Right Connector) 

CARD TEST POINTS 

line Name Test line Name 
Point 

Stepper Motor MC 0 
802 

+Index (Diskette) 
(Phase O) Pream_Q_ TP 1 
Stepper Motor MC- 1 A01 Pream..J!. TP2 (Phase 1) 

Stepper Motor MC-2 
Ground 

(Phase 2) 803 +Access 0 

Stepper Motor MC -3 
801 

+Access 1 
(Phase 3) +Access 2 
+Write Gate AOS +Access 3 
+Low Current A09 +File Data 
+Write Data A06 +Head Engage 
-Head Load 804 + 18 Vdc 
+Erase Gate A07 +24 Vele 

805 +5 Vele 
Phototransistor 

-5 Vdc Current 
Ground 

\~ 
\ 
\ 
\ 

Test 
Point 

814 

A04 

A05 

A10 

808 

809 

810 

811 

812 

813 

806 

A11 

807 

A12 

A03 

\ 
\ 

\ 
~ 

Diskette Drive (Cont.) CARR 197 

Diskette Drive (Cont.) CARR 197 



Diskette Drive (Continued) 

File Control Card Pin Assignment 

See CARR 197 for the assignment of test points and 
CARR 195 for a diagram of IML control and data lines. 
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Contact Assignments (Probe Side) 

Parts 
Side of 
Card 

002 

l 
013 

J02 

J13 

B02 

t~ 
813 

G02 

Right 
Connector 

Left 
Connector 

Diskette Drive (Cont.) CARR 200 
Card Pin Assignment 

LINE NAME WIRE CARO CABLE 
COLOR PIN PIN 

Stepper Motor HC-0 White 803 803 
(Phase O) 

Stepper Motor MC-1 Red 002 002 
{Phase I) 

Stepper Motor HC-2 Ve 1 low BOit B04 
(Phase 2) 

Stepper Motor MC-3 Black B02 B02 
(Phase 3) 

Stepper Common Blue 
+24 Vdc (See Note) 

005 DOS 

Head Hagnet +24 Vdc Vel low 004 004 
{See Note) 

-Head load Black BOS BOS 

LED Return Black 006 006 

LED Current Ve I low 007 007 

Phototranslstor Return Black 009 009 

Phototranslstor Current Ye I low 808 B08 

Head Input Black B12 B 12 

Head Input Whl te 813 813 

Erase Current Red BIO 810 

Head Ground and Sh le Id Green 809 809 

Prea!"p TP 1 D12 012 

Preamp TP2 013 013 

Ground Black 008 008 -
+Access 0 G02 802 

+Access 1 G03 803 

+Access 2 G04 804 

+Access 3 GOS BOS 

+FI le Data G07 807 

+Head Engage GIO 810 

+Index (Diskette) Gil 813 

+2it Vdc J10 010 

+5 Vdc J03 003 

-5 Vdc J 11 011 

Ground JOB 008 

Note: These voltages are not present If the 
head Is not loaded or the drfve ls not befng 
addressed. 

Diskette Drive (Cont.) ~ CARR 200 



Logic Board Maintenance 

Notes: Logic boards should be ordered by part number and EC level. 
Board part numbers •a located on the edge of the board and 
can also be found in the board plug charts in the MOM. 1. Cable part 4797570 connects TB1-7 to the following pins: 

Before removing a board, label the connectors that connect to 
the pin side of the board. 

01A-B 181C11 
01A-B 1C1C11 

2. Cable part 4797570 connects TB 1-8 to the following pins: 

01A-B1C1E11 
YA151 

Cable 4797570 (22 Card Board) ,_,_ _____ _..;. ____ __,; _____ -c To Gate TB1·7 (See Note 1.) 
01A Gate 
,.----------------.. '--------------- To Gate TB1·8 (See Note 2.) 

81 Board 

Maintenance Board 

To Gate TBs 
YA151 

____________ _.....;..;.---.. ______________ __... __ ~YA105 

82 Board 

Not Used 

83 Board 

Storage Director 2 

B4 Board 

Storage Director 1 

Storage Director 1 
Four Channel Switch 
Additional Feature 

Storage Director 2 
Two-Channel Switch Pair 
Additional Feature 

Storage Director 1 
Two-Channel Switch Pair 
Additional Feature 

Flat Wire Bus and Cable Connections (Pin Side of Gate) 

To Board Thermals 
(See Notes 3 and 4.) 

YA151 
To Gate TB's 

3880 
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3. Cable part 4797250 connects the OlA-81 board thermal to 
the following pins: 

01A-81 A4B02 
01A-B 184810 

4. Cable part 4797250 connects the 01A-B3 board thermal to 
the following pins: 

018 Gate 

01A-81 F6C04 
01A-B1 F6E04 

(Not Used) 

81 Board 

Subsystem Storage 

Logic Board Maintenance CARR 205-

YC560 
To Gate 
TB's 

YC660 ancl YC760 
To Gate 
TB's 

Subsystem Storage 
Board Board (Machines Without Expanded 1Storage) 

82 Board A2 Board . 

Flat Wire Bus and Cable Connections (Pin Side of Gatet 

Logic Board Maintenance CARR 205 
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Control Interface Wrap Cable Installation 

CTL-1 Wrap Test Description 

The test for the control interface (CTL-1) wrap, tests the storage 
director to device control interface logic. Special wrap cables 
connect the outbound to the inbound (CTL-1) lines. Remove the 
CTL-1 bus and tag cables and install a special cable between the 
bus and tag. 

Operating Prerequisites 

1 • All devices attached to the storage director to be tested 
must be made not available to the operating system. 

2. All channel switches (operator panel) for the storage director 
to be tested must be in the Disable position. 

Installation. Model 21 

Warning: Before removing cables, check that the machine and 
cable connectors are correctly labeled because bus and tag 
connectors can be swapped by mistake. 

Determine the cable length for the following test by adding: 

• 50 feet for a switching unit (if used) 

• 20 feet for each device tailgate 

• the length of the device cable 

Note: If the Cll..-1 wrap cable is to be connected at a 
device tailgate, ensure that the cable length from the 
3880 to the last controller is not more than 200 feet. 
Cable lengths longer than 200 feet can cause wrong 
test results. See the Installation Manual Physical 
Planning (IMPP) for more information. 

Perform the following steps only when running in maintenance 
mode and instructed by the MD to do so. 

1 . Disconnect the Cll.-1 bus and tag cables from the storage 
director to be tested or disconnect the bus and tag cables 
from the device tailgate. 

2. Run CTL-1 wrap test. 

3. Install the wrap cable (part 2346604) in the storage 
director tailgate, between the bus and tag connectors in the 
tailgate (see figure); or in the bus and tag out connectors in 
the device tailgate. Turn the controller logic power off. 
Power must be off and the CTL-1 wrap test .must be run 
with the wrap cable installed in the device tailgate. 
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4. Run CTL-1 wrap test. 

To return the machine to normal operation, reverse the 
procedure. 

Installation Model 23 

Warning: Before removing cables, check that the machine and 
cable connectors are correctly labeled because bus and tag 
connectors can be swapped by mistake. 

Determine the cable length for the following test by adding: 

• 50 feet for a switching unit (if used) 

• 20 feet for each device tailgate 

• the length of the device cable 

Note: If the CTL-1 wrap cable is to be connected at a 
device tailgate, ensure that the cable length from the 
3880 to the last controller is not more than 200 feet. 
Cable lengths longer than 200 feet can cause wrong 

· test results See the Installation Manual Physical 
Planning (IMPP) for more information. 

Perform the following steps only when running in maintenance 
mode and instructed by the MD to do so. 

1. Disconne•;t the CTL-1 bus and tag cables from the storage 
director to be tested or disconnect the bus and tag cables 
from the device tailgate. Turn the controller logic power off 
before installing the wrap tool in the device tailgate. Leave 
the logic power off. 

2. Install the wrap tool (part 4299863i in the tailgate 
connector socket with the arrow from 1 pointing to the 
tailgate. 

3. Run CTL-1 wrap test. 

4. Remove the wrap tool from the tailgate and reinstall with 
the arrow from 2 pointing to the tailgate. 

5. Turn on power and run CTI..-! tests. 

Control Interface Wrap Cable Installation 

To return the machine to normal operation, use the following 
procedure. 

• Turn off the controller power if the wrap tool is installed in 
the device. 

• Remove the wrap tool from the tailgate connector socket. 

• Reinstall the CTL-1 bus/tag cable in the tailgate. 

• Turn on the controller logic power if it is turned off. 

Control Interface (CTL-1) -..&...-l1-1 

Serpent Connectors 

Channel Interface {CHL-1) 
Serpent Connectors _....__._. 

CARR 210 

Control Interface 
Wrap Cable 
(PIN 2346604) 
Installed to Test 
~torage Director 2 

(Top of 3880 Model 21 tailgate viewed from Inside the machine) 

Bidirectional 
Control Interface 
Wrap Tool 
(P/N 4299863) 
Installed to Test 
Storage Director 1 

Channel Interface (CHL·t),_.c.-__.~ 
Serpent Connectors 

Not Used 

Figure 2. Control Interface Connectors (Model 23) 
(Top of 3880 Model 23 Tailgate Viewed from Inside Machine) 

Control Interface Wrap Cable Installation CARR 210 



Internal Electronic Channel Wrap Test (All Models) 

Electronic Channel Wrap Test Description 

There are two electronic channel wrap diagnostic routines that 
test the channel interface: 

• Routine 78 

• Routine 79 

Routine 78 does not require the channel wrap cables, the block 
wrap tool, or manual intervention to run. The routine tests the 
logic of the channel interface hardware. A complete description 
of routine 78 is contained in the 3880 Error Code Manual 
(ECM). 

Routine 79 requires installing the block wrap tool in the tailgate 
of the 3880. The routine tests the following items (see Figure 
1 ): 

• Channel interface card drivers and receivers 

• Twisted pair cables from the board to tailgate 

• Serpent connectors 

• Channel interlace cables 

• Terminators 

I HOSf 

CHAllllH 

CHL-1 

IRCU I , ~MAUil <- 'i ~ + --.> huh11E Ja. 
ilmlL 

<- H ~&lll!ll --.> 

tsl U Rl-ht> 
1.. __ --------------------------J 
Figura 1. Circuits tasted by routines 78 and 79 

Channel Wrap Diagnostic (Routine 78) 

Routine 78 is performed each time an initial microcode load 
(IML) is performed on the 3880. The results of the diagnostic 
test are stored in control storage for use after the IML is 
completed. When a power on IML takes place and the stored 
information for a channel indicates that the diagnostic test 
detected a failure, the channel is forced to the disabled status. 

When the MD is used to diagnose channel failures, it performs 
an IML and reads the results of the diagnostic tests for each 
channel from control storage. Then, depending on the number 
of failing channels, the MD either isolates to a failing pair of 
channels or presents a list of FRUs. 
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CAUTION 
To ensure that the customer is not affected by removing 
cards from active channels in the 3880. install the 
select-out bypass jumper card or cards as follows: 

u 
I lllSTALL SEL£Cf 

OUf JUIPER Ill 

n POSlllOll 011 

lHE p Ill SIDE 

AS SHOllll 011 

fllE CUD. 

Otll U1UD8J 

ZA 

1- or 2-channel 3880 

Install the select-out bypass jumper (part 2 6 7 94 78 or part 
4515064) in the L2 position on each channel board installed for 
the failing stcrage director. 

- CIRO SID( -

4- or 8-channel 3880 

Channel Block Wrap Diagnostic (Routine 
79) 

Routine 79 is run only when invoked by the maintenance device 
and requires the following manual intervention: 

1. The bus and tag block wrap tools must be placed in the 
tailgate and terminated with standard bus and tag 
terminators when prompted to do so by the maintenance 
device, as shown in Figure 2. 

Internal Electronic Channel Wrap Test (All Models) 

See CARR 216 for channel cable checkout using routine 79. 

IUS WRAP TOOL tr/II 4299176> • 

UG llR&P lOOL lP/N 42998731 • 
SUllDHD IUS TfHIUlOR 
STAllDARD JAG f(RllllATOR 

SD-1 

CTL-1 IUS 

CTL-1 UG 

CH A IUS Ill 

Cit A TAG U 

CH & IUS DUT 

CH A UG OUT 

CH I IUS U 

CK I UG JI 

A1 

SD-2 

CTL-1 IUS 

CTL-1 l&C 

Cll A IUS Ill 

CH A UG Ill 

CH ' IUS our 
CH a uc our 
CH I IUS Ill 

Cll I UG II 

• c 
D 

f 

G 
M 

Figure 2. Example of the block wrap tools installed in channel 
A on a 1-, 2-,or 4-channel 3880 

Internal Electronic Channel Wrap Test (All Models) 

CARR 215 

CARR 215 



Internal Electronic Channel Wrap Block Tool Connection 

Routine 79 tests the channel path of all bus and tag lines in a 
circuit between the electronic channel wrap block tools and the 
channel interface terminators (see Figures 2, 3, and 4). 

Prerequisites 

1. Routine 78 must run without errors on the suspected 
channel. (Routine 78 is automatically invoked by the MD 
before routine 79.) 

Procedure 

To test a line, use Figure 4 as a reference while moving the 
probe from point to point. When checking select-in and 
select-out, see the example in Figure 3. Use Figure 1 for an 
additional reference. 

IVS llOCI HAP COHIC JOI YOOl P/I UIH71 

"' t HS our 11r • t IVS DUf Ill 0 DOC 

HS t 1us our 111 1 ,_ t IUS DUl Ill 2 DH 
HI + IVS DUI 111 3 -1- t IVS OUT 11 T C DOI 
111 + IUS DUl Ill S - -1- t IUS OUf llY I Ott 

112 + IUS DUT 111 1 - - -·-503 t IUS II 111 , t IUS Ill 11 T 0 JDC 

HS + IUS II Ill 1 .,__ t IUS Ill Ill Z JOI 

CH t IUS II Ill 3 .____ t IUS II Ill • JOI .,. 
+ IUS II Ill S t-- t IUS II 11 T • Jtt 

111 + IUS II Ill 7 +UH II JU 

TU llOCI llllP toUltfOll IODl Piii UHl11 

HJ t DP II r-1 t ST HUS II DU 
IDS t IDDHSS II t sunu Ill DOI 

IOI t SHEU Ill -- t SELECT OUT 009 
I ti t IDDHSS out 

b 
,_ t COllUD our - Ott 

111 + SUPPIESS out t SEUICE OUT OU ,_ t UTOU6 OU! JOC 

GU t HIUIH II I- t lllOUIS1 Ill JOI 

GOI t llTI II i C1D t DUI DUT t DISCOllll(Cl Ill J 11 

c 1Z + llOLD out .___ +or DUT JU 

Figure 1. Circuit Diagrams for Bus and Tag Block Wrap Toots. 
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Channel Cable Checkout Using Routine 79 

Routine 79 is also used to check the channel bus and tag cables. 
This test is performed by installing the bus and tag block wrap 
tools at various locations in the channel path (see Fig. 2). 
Routine 79 must run without errors before going to the next 
location in the subsystem channel path (see Figure 2). 

1.----.---, fc- ur fO •to• OF UIU TESTED IY IOVfllE 71 -

HOSI 

CNAlllEl al!J 

Ubl:;::;. j 
m IHICUlS THE UST 

lOClllOIS FD• PUCUC 

IH( llOU VUP IOOlS. 

Figure 2. Possible Combination of Channel Bus and Tag Codes 
Tested by Routine 79. 

JllO 

cA,mUu '!IPiY.[fr 

CIUMllEl SELECT OUT 
CMUIEL SHECI II 

SELECT Ill ! lllCOllllG> 
SElECl nut UUTCOllG) 

CIUllllEl SElECI out 
CMUIEL SElECI II 
SUECT Ill (lllCOUlllGI 

DlllVU 

SElECl out UUTCOUG> , 10 <-
+ CHAllllll SELECT SIGUl PllOPAU TE 

Figure 3. Example of Block Wrap, Routine 79, Channel A, 
Storage Director 2. 

Internal Electronic Channel Wrap Block Tool Connection CARR 216 

IVS UHIUfOI 

UC YUllUfOI 

·~ 
I: HUU111 

rm<'-0-Ul_l_l_lll_S ____ >[O LW - Ill LllES . 

pmf l 1•n WN("E IGU 0 I UT S B m m El nmfl,rm.1m1 

+ IUS II UT P GDZ JOZ G03 -> ID3 DH Hl + IUS OUT Ill P 
+ IUS Ill llT 0 JOS J04 JD4 -> DOC DU HS + IUS OUT 111 I 

8 + IUS II llT t GU GU COS -> IDS 113 104 + IUS OUT Ill 1 
+ IUS II llT l J07 cos JOI -> DOI IU H7 + IUS OUT Ill l 

U t IUS II Ill 3 HI JOI GDI -.> IOI DOI HI + IUS OUT Ill J 

+ IUS II Ill • JDI C07 JOI -> Dot I07 DOI + IUS out Ill • 
~ + IUS II I IT 5 G1D Got G10 -.> 110 IOI 110 + IUS out Ill 5 

+ IUS II llT I J11 J10 J11 - 011 D10 111 + IUS our 111 I 
t IUS Ill Ill 7 GU J12 G1l - 112 D12 111 + IUS our Ill 7 

U11l1l 11
D!'1tlmcm'1&1'HiJ£9oU. •us + uu u JU ....__ 

+ OPUATIOUl II IOZ ro2 l uz - J13 SU uu + DPUUIOHl our 
+ ADOIESS II ... 183 IDS - 112 P12 112 + SUPPIESS OUT 

T +mm II SEE FIC 3 IOI - Dot HE FU 3 t smcr 0111 
• t STATUS II POS roe OU - 111 .. , , ,, t COllUD out - DU 113 P13 +sum£ our - 110 PH 110 t UDllESS DUl 

l +SERVICE II P07 IDS DOI 
r+liaum Ill U07 sos JH 

G + DISCONllECl Ill U11 U10 J11 - G12 U1l s 12 t IDlD our 
+DAU II SOI UOI GOI - G1D SDI S1D + .... our 
+ IETElllllC Ill soc $03 cu - JDC uu uos + IEIUIH OUT 

Figure 4. Example of Block Wrap Configuration for a 3880. 

Internal Electronic Channel Wrap Block Tool Connection CARR 216 



3880 
MIM. I Seq AU0001 

e CCIC)Vright IBM Corp. 1984, 1985 

IPN 6315678 
17 of 28 

881143 
13 Jan 84 

This page intentionally left blank 

CARR 220 

CARR 220 



Remote Switch Feature 

Channel Enable I Disable Without Switches 

To enable or disable channels on a 3880 with the remote switch 
feature installed, and with the feature cables not connected in 
R 1 through R9, perform the following: 

To enable: Insert a jumper wire between the enable pin and 
the ground pin in the remote switch cable 
connector for the channel and storage director 
desired. 

To disable: Insert a jumper wire between the disable pin and 
the ground pin for the correct channel and storage 
director. 

Storage Director t Chan A Chan B Chan C 

Channel Enable R 1( 1) Rl(lt) R2(1) 

Channel Ground R 1(2) R 1 ( 5) R2(2) 

Channel Disable R 1 ( 3) Rt (6) R2(3) 

Storage Di rector 2 

Channel Enable RJ( 1) RJ(lt) Rlt( 1) 

Channel Ground R3(2) R3(5) Rlt(2) 

Channel 0 lsab le R3{3) R3(6) R4{3) 

llegend: Figure 1 __ __.+ + ___ Figure 2 

Rt R2 RJ R4 RS R6 R7 R8 

Chan D Chan E 

R2(lt) RS( 1) 

R2(5) RS(2) 

R2(6) RS(J) 

R4(4) R7( 1) 

R4(5) R7(2) 

R4(6) R7(3) 

D D D D D D D D +- R
5

wem
1

otcteh Enable/Disable 
Cable Connectors 

Ht H2 H3 Hit HS H6 H7 H8 

D D D D · D D D D +- Host Cable Connectors 

Dl 02 03 Dlt 05 06 07 08 

D D D D D D D D +- Device Cable Connectors 

Figure 1 • Remote Enable/ Disable Switch Connector 
Positions 
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Chan F Chan G Chan H 

RS(lt) R6(1) R6(4) 

RS(5) R6(2) R6{S) 

RS(6) R6(3) R6{6) 

R7(4) R8(1) R8(4) 

R7(5) R8(2) R8(5) 

R7(6) R8(3) R8(6) 

Wiring 
Side 

Plug 
(Movable) 

Housing 
(Fixed) 

Figure 2. Remote Cable Connector Pin Identifier 
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Channel Interface Cable Swap 

If the two-channel switch pair, additional feature is installed, go 
to CARR 370. If the four-channel switch, additional feature is 
installed go to CARA 490. 

The channel interlace cable swap procedure is used to determine 
if the cause of a channel type failure is in the 3880 or in another 
part of the system. 

The channel interface cables should be swapped only if all MD 
diagnostics run without errors, and a failure can be repeatedly 
duplicated by running 3880 OLT T0200A (FRIEND) or a 
customer job. 

Note: A customer job should be used only if there is 
no other way to repeat the failure. 

Before performing a cable swap, ensure that the channel wrap 
test (routine 79) runs without errors on all channels of the 
storage director. The MD and the channel wrap test verify most 
of the 3880 channel circuits as shown in the figure below. The 
cable swap procedure changes the connection of the system 
cables from the 3880 channel that is suspected of failing to a 
known good 3880 channel in the same storage director (see 
CARR 231). 

Procedure 

Swap Cables 

1. Use the following procedure to swap the cables attached to 
the failing channel: 

• Swap the channel interface bus in and tag in cables 
with the bus in and tag in cables of a good channel in 
the same storage director. 

• Swap the channel interface bus out and tag out cables 
with the bus out and tag out cables of the same 
channel as in step a. 

Note: If terminators are used on any out 
connectors, swap them as if they were cables. 

• Swap the channel interface (CIF) card address switch 
settings of the failing channel with the CIF card address 
switci, settings of the same channel used in step b. 

Note: Do not swap the CIF cards. 

Figure 1. Channel Circuits and Y-Cables 

Processor 

Channel 
Interface 
CHL-1 

Bus and tag cables of failing channel 

Serpent 
connectors 
of failing channel------' 

Channel 
Interface 
CHL-1 

3880 

SD1 
or 
SD2 

2. Run the failing OLT, utility or job 

Yes 

If the failing job now runs without errors, 
the problem is in the 3880. Suspect the 
FRUs shown on CARR 231 for the channel 
orig i na 11 y fa i Ii ng. 

1 
To check the Y cables, disconnect the 

Channel Interface Cable Swap 

The problem is not In the 3880. 
Suspect the host channel, channel 
gray cables, terminators, or 
other control units on the 
channe I. 

channel cables from the tailgate. Inspect When the cause of the failure has 
the serpent connectors for bent or pushed been repaired, reconnect the 
pins. Check for continuity from each pin on channel connectors to their 
the in connector to the same pin on the out----~· original locations, set t.he CIF 
connector. Also check for continuity from card address switches to their 
the board pins to the serpent connectors original settings, and run option 
(see CARR 216). Check for no continuity 5 on the HD to check out the 3880. 
between the Y-cable signal lines and the 
ground pins of the serpent connectors. 

Control 
Interface 
Serpent 
Connectors 

l 
End of Cal I I 

Serpent 
connectors 
of good channel -----' 

I 
Circuits ~ 
verified by 

14'-- Channel cables, terminators, serpent -----------•.-..... •1---- MD diagnostics 
connectors, and Y cables are not tested by the MD. 

Note: Run routine 79 

Channel Circuits and V-Cables 
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Channel Interface Cable Swap (Continued) 

If the two-channel switch pair, additional feature is installed, go 
to CARR 370. If the four-channel switch, additional feature is 
installed, go to CARR 490. 

Suspected FRUs are not tested by the MD. The FRUs for the 
failing channel are: 

• The Y-cable assemblies 

• The serpent connectors 

STORAGE STORAGE 
DIRECTOR I DIRECTOR 2 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

BUS 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

Figure 1. Channel and Device Connectors (Model 21) 

CTL-1 

STORAGE 
DIRECTOR 

NOT USED 

BUS/TAG 

BUS IN 

TAG IN 

STORAGE 
DIRECTOR 2 

NOT USED 
CTL-1 

BUS/TAG 

BUS IN 

TAG IN 

Figure 2. Channel and Device Connectors (Model 23) 
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Swap these two 

Channel 
A 

groups r_c~a-bl_e_s ----- Channel 

B 

1- and 2-Channels 

Toward 
Processor 

Toward 
Processor 

To Next 

Channel Interface Cable Swap (Cont.) CARR 231 

Not Tested by the MD T sated by the MD 

84(83)02 

84(83)E2 

Channel Interface Cable Swap (Cont.) CARR 231 



Channel Interface Cable Swap (TCA) 

The channel interface cable swap procedure is used to determine 
if the cause of a channel type failure is in the 3880 or in another 
part of the system. 

The channel interface cables should be swapped only if all MD 
diagnostics run without errors, and a failure can be repeatedly 
duplicated by running a 3880 OL T, FRIEND, or a customer job. 

Note: A customer job should be used only if there is 
no other way to repeat the failure. 

Before performing a cable swap, ensure that the channel wrap 
test (routine 79) runs without errors on all channels of the 
storage director. The MD and the channel wrap test verify most 
of the 3880 channel circuits as shown in the figure below. The 
cable swap procedure changes the connection of the system 
cables from the 3880 channel that is suspected of failing to a 
known good 3880 channel in the same storage director (see 
CARR 380). 

Procedure 

Swap Cables 

1. Swap the cables attached to the failing channel as follows: 

a. Swap the channel interface bus in and tag in cables 
with the bus in and tag in cables of a good channel in 
the same storage director. 

b. Swap the channel interface bus out and tag out cables 
with the bus out and tag out cables of the same 
channel as in step a. 

Note: If terminators are used on any out 
connectors, swap them as if they were cables. 

c. Swap the channel interface (CIF) card address switch 
settings of the failing channel with the CIF card address 
switch settings of the same channel used in step b. 

Note: Do not swap the CIF cards. 

Bus and tag cables of failing channel 

Processor 
Channel 
Interface 
CHL-1 

Serpent 
connf?ctors 
of failing channel1-----1 

Channel 
Interface 
CHL-1 

3880 

SD1 
or 
SD2 

Channel Interface Cable Swap CARR 370 TCA 

2. Run the failing OL T, utility or job 

Yes 

If the failing job now runs without errors, 
the problem is in the 3880. Suspect the 
FRUs shown on CARR 380 for the channel 
originally failing. 

1 
To check the Y cables, disconnect the 

The problem is not in the 3880. 
Suspect the host channel, channel 
gray cables, terminators, or 
other control units on the 
channel. 

channel cables from the tailgate. Inspect When the cause of the failure has 
the serpent connectors for bent or pushed been repaired, reconnect the 
pins. Check for continuity from each pin on channel connectors to their 
the in connector to the same pin on the out1-----_..• original locations, set the CIF 
connector. Also check for continuity from card address switches to their 
the board pins to the serpent connectors original settings, and run option 
(see CARR 216). Check for no continuity 5 on the HD to check out the 3880. 
between the Y-cable signal lines and the 
ground pins of the serpent connectors. 

Control 
Interface 
Serpent 
Connectors 

T 
End of Ca 11 I 

Serpent 
connectors 
of good channel' -----' 

Channel cables, terminators, serpent 
connectors. and Y cables are not tested by the MD. 

Note: Run rt>utine 79. 

. I 
Circuits _J 
verified by 
MD diagnostics 

Channel Circuits and Y-Cables 
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Channel Interface Cable Swap (TCA) (Continued) 

Swap two groups of channel cables (bus and tag) at the tailgate, 
and swap the address switch settings of the associated CIF 
cards (Do not swap the cards). 

Suspected FRUs are not tested by the MD. The FRUs for the 
failing channel are: 

• The Y-cable assemblies 

• The serpent connectors 

STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL C 

CHL-1 
CHANNEL D 

BUS 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS 

TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL c 

CHL-1 
CHANNEL D 

Tailgate viewed from inside the machine 

Figure 1. Channel and Device Connectors (Model 21). 

STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 

NOT USED NOT USED 
CTL-1 CTL-1 

BUS/TAG BUS/TAG 

BUS IN BUS IN 

TAG IN TAG IN 

Tailgate viewed from inside the machine 

Figure 2. Channel and Device Connectors (Model 23t 
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Channel A 

Channel B 

Channel C 

Channel D 

Ch•nnel Bus 
and Tag Cables 
(gray cables\, 

Toward Processor 

Terminator or 
to next Control Unit 

Toward Processor 

Terminator or 
to next Control Unit 

Toward Processor 

Terminator or 
tci next Control Unit 

Toward Processor 

Terminator or 
to next Control Unit 

CHANNEL INTERFACE CABLE SWAP (Cont.) 

A4(A31 

t 
Bottom· 
Card 
Connect 

Te1ted by the Mi> 

A4(A3tR2 

CIF-A -
A4(A3)02 

Clf·B -
A4(A3tE2 

A4(A3)F2 

CIF-D -

CHANNEL INTERFACi; CARI S: ~W AP l~nn+ ' 

CARR 380 TCA 
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lntraboard Cable Locator 

This page and CARR 481 are used to locate the cables and 
connectors in the Channel Interface area for the A 1, A2, A3, A4, 
83, and B4 boards. 

Procedure 

1. Use CARR 481 to find the IML code, fault symptom code, 
or isolation code in the left column of the charts. 

2. Follow the row to the right. An asterisk(*) indicates a cable 
that is a part of the FRU group for that code. 

3. Use the cable number <II through m) at the top of the 
column to find the cable number in the figure below. 

4. Reseat, repair, or exchange each cable indicated for that 
code. 

Figure 1. Two-Channel Switch Pair, Additional Feature 

3880 
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Y3 
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CIF 
A 

02 
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84(83) Storage Director Board 

82 

83 02 

TADT 

A5 

A2 

A3 E2 

TADA 

85 

F2 

csc 
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Figure 2. Eight-Channel Switch Feature 
Four-Channel Additional (FCA) 
Board A2CA 1) Channels E through H 

R2 

CIF 
E 

02 

CIF 
F 

E2 

CIF 
G 

CIF 
H 

P2 

SOR 

G2 

FADR 

Y3 

Y4 

Z4 

23 Z2 21 

T;o-:"c'ha;.ielA'ddiiio-;;ifTcAT--- - -- - - - -------; 
Board A4(A3) Channels A through D Z4 Z5 Jl'z_e__ I 

R2 

CIF 
A 

02 

CIF 
B 

E2 

CIF 
c 

F2 

CIF 
D 

P2 D 

SOR 

Y3 

G2 Y4 

FAST fJ 

Y5 
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02 
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lntraboard Cable Locator (Continued) 

This page, CARR 482, and CARR 483 are used to locate the 
cables and connectors in the 3880 that are not shown on CARR 
480. 

Note: A# next to a code (for example #7300) 
indicates more possible cables are included in the cable 
charts on CARR 482 and CARR 483. 

Four-Channel Switch, Additional Feature Cables 

Code Two-Channel Switch Pair. 
Additional Feature Cables 

1 2 3 4 6 8 7 8 9 

5C • 
SE 

5F 

62 • 
6C • 
95 • 
0702 • • • • • • • • • 
0703 • • • • • • • • • 
0705 • • • 
0706 • • • 
2708 • • • 
2709 • • • 
270A • • • 
2708 • • • 
270C • 
2700 • 
270E • 
270F • 
#27F8 • • • • 
#27F9 • • • • 
#27FA • • • • 
#27F8 • • • • 
#27FC • 
#27FD • 
#27FE • 
#27FF • 
3808 • • • • 
3809 • • • • 
380A • • • • 
3808 • • • • 
3BOC • • 
3800 • • 
380E • • 
380F • • 

1 2 3 4 6 8 7 8 9 

CABLE NUMBERS 
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10 11 

• • 
• • 

10 11 

I Four-Channel Switch, Additional Feature Cables 

Code Two-Channel Switch Pair. 
Additional Feature Cables 

1 2 3 4 6 8 7 8 9 10 11 

#3818 • • • • • 
#3819 • • • • • 
#381A • • • • • 
#3818 • • • • • 
#381C • • 

12 
#3810 • • 
#381E • • 

• #381F • • 
• #3838 • • • • 
• #3839 • • • • 

#383A • • • • 
#3838 • • • • 

• #383C • • • • • 
• #3830 • • • • • 

#3B3E • • • • • 
#383F • • • • • 

• 3C48 • • • 
• 3C49 • • • 

3C4A • • • 
• 3C4B • • • 
• 3C4C • 
• 3C40 • 
• 3C4E • 
• 3C4F • 
• 
• 3048 • 
• 3049 • 

304A • 
3048 • 
305C 
3050 
305E 
305F 

3EXX • • 
#3FOX • • 
#FFOl • • 
#FF03 • • 
#FF04 • • • • • • • • • 
#FF06 • • • • 
#FF07 • • • • • • • • • 
#FF09 • • • 
#FFOA • • • 

12 
1 2 3 4 6 8 7 8 9 10 11 

CABLE NUMBERS 
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Four-Channel Switch, Additional 1 Feat~re Cables 

Code Two-Channel Switch Pair. 
Additional Feature Cables 

12 1 2 3 4 6 8 7 8 9 10 11 12 
#OF00-0 • • • • 
#OF00-2 • • • • • • 
#OF00-5 • • • 

• Note: For an 78XX code, see the corre~ ondi119_ 73XX listed below. 

• #7300 • • • • • • • • 
• 7302 • • • • • • 
• 7303 • • • • • • • • • • :· 

7304 • • • • • • • • 
7305 • • • • • • • • • 
7306 • • • • • • 
7307 • • 

• 7308 • • • • 
• 7309 • • • • 
• 730A • • • • 
• 7308 • • ~ 

730C • • 
7300 • • 
7310 • • 
7311 • • 
7312 • • • 731A • • • 

• 7341 • • • <' .,. .. 
• 7342 • • • ~ . ..... ' #7343 • • • • • • • • • • 

7344 • • • 
7348 • • • 

#734C • • • • • • • • • • 
7381 • • • 

• 7382 • • • 
• #7383 • • • • • • • • • 
• 7384 • • • 
• 7388 • • • 

#738C • • • • • • • • • 
1 2 3 4 6 8 7 8 9 10 11 12 

CABLE NUMBERS 

• 

• 

12 
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Cable Locator Chart 

CULl 
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21 

u 
n 
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ZS 

25 
27 
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u 
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31 

32 

3J 

u 
35 

31 
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FROI TO 
IUl3) U-U CHL-A UILGATE 

mm 12-u CHL-1 UILGA TE 

IUl3>U 1-Z CTL-1 TULGATE 

IUl3>12 I.I CTL-1 TAILGATE 
UU3) U-YS CHL-A TAILliAJE 

utU> UZ-US CHL-1 JAIL 1iA TE 

AUU> U-&5 CHL-C UILGATE 

ucm 12-es CHL-0 UllliHE 

mau u-u CHL-E lULGAlE 

uuu uz-us CHL-F TAILGATE 

mau u-u Clll-G lULGAl£ 
UU tJ IZ-15 CHL-H UllGAH 

U P2 I TCCC 11 SZ Y TtCC 

u az 1 rccc 11 SZ II lCCC 

U QZ I TtCC 11 sz 1 rccc 
13 Pl II lCCC 11 u Y rccc 
13 QZ I lCCC 81 12 I TCCC 
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CULE FROI JO 
37 U QZ I lCCC 81 fZ I TCCC 

31 11 'Ii CABLE IGAR DISKETTE 

39 11 U CABLE ID COIUIEC JOR 

'° 81 Z2 CABLE 84 ZD CULE .., 81 ZJ CABLE 83 ZD CABLE 

42 11 l4 CABLE U Y1 CABLE 

43 81 U CUll A3 l1 CABLE 

u U YZ CABLE AZ Y1 CABLE 

45 U Yl CUL( A1 l1 CABLE 

0 BUB3J ZG CBl OPERATOR PANEL 

41 U<AJJ Y6 tll OPERAlOR PANEL .. mao n CBL OPERA TOR PANEL 

48 CTL-1 COllll. DU ICE lllTF. 

50 HOST CHANNEL CHL-1 COMll. 

51 SERPUT COllllECTORS/JERUllATORS 

sz CONTROL JllTERFACE llRAP CULE 

53 CHAUEL llllERF ACE llRAP UOU $) 

54 B IY3 Subsys Stor PS 

55 B1V5 OIB-A1V3 

S0-1 SD-2 

CTL-I BUS CJl-1 BUS 

CH-I TAG Cll-1 Uli 

CH A BUS Ill CH E BUS Ill 

CH A TAG Ill CH E TAG 111 

Cil A BUS OUT CK E aus our 
CK A TAG OU1 CH E l AG OUT 

CH B BUS Ill CH F BUS Ill 

CH B TAG Ill CH F TAG U 

CH I BUS OUT Cil F BUS OUT 

CH B lAG OUT CH F TAG OUT 

CH C BUS Ill CH G BUS IN L 

CH C TAG Iii CH G TAG Ill • 
CH C BUS OUT CH Ii BUS OUT II 

CH C Uli OUT CH G TAG OUT p 

CH D &US U Cll H BUS Ill 0 
CH D HG Ill CH H TAG Ill A 

CH D BUS OUT CH H BUS OUT $ 

CH D HG OUT CH H UG OUT T I A 1 AZ 
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Note: For detailed cable plugging information for the 
3880, see the cable plug charts in the Maintenance 
Diagram Manual (MOM), Volume R30 
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Cable Locator Chart (Continued) 

This page and CARR 482 are used to locate the cables and 
connectors in the 3880 that are not shown on CARR 480, or 
CARR 481. 

Procedure 

1. Use the chart on this page to find the initial microcode load 
(IML) code, or isolation code in the left column of the 
charts. 

2. Follow the row to the right; one of the three types of marks 
below, indicates the cables that are a part of the FRU group 
for that code: 

* asterisk - should be suspected with any combination 
of features 

diamond - should only be suspected if this cable is 
installed 

square - should only be suspected if this channel is 
failing 

3. Use the cable number (20 through 53) at the top of the 
column to find the cable number on CARR 482. 

4. Reseat, repair, or exchange each cable indicated for that 
code. 
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_L 
Note: A # next to a code (for example, # OFOO) 
indicates more possible cables are included in the cable 
charts on CARR 482. 

---.. 

26 Z7 Z8 29 30 3132333435 36 l7 38 J9 •o 
• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
• • • • • • 

• • • • • • • • • • • • • • • • • • • • • • • • * • • 
• • • • • • ' * • • • • • • • * • 

26 v za zg JO 31 3Z 33 34 35 36 37 38 39 •O 

Cable Numbers 
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CODE 20 21 22 23 24 25 26 Z7 21 29 JO l 1 32 33 34 JS 36 31 38 39 .a '1 42 U U H 46 ., .. 0 50 51 52 SJ 

1111:: 
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J 
• • • • • • • • • • • • F • • • • • • • • • • • • F • • • • • • • • • • • • F I • • • • F • • F ~ • • • • • • • • • • • • F • • • • • • • • • • • • OF 0 • • • • • • • • • • • • 

~r t • • • • ~ ~ • • • • • • • • • • • • • • 
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7027 • • ~ • • • • • • • • • 

'l I 
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1 73 • 
77~1 

I • • • 
77 ~ • • • 770 • • • 77~4 • • ,, x • • .. 
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•Ff 01 • • ~ * • • • • • • ~ ~ ~ ~ ~ ~ • • • ·HU • • • • • • • • • • • • 'Ff 04 • • • • • • • • ~ ~ • 
.~rn' • • • • • • • • • • • • • • • • • • ' ' 'Ff 0 • • • • • • • • • • Ff 08 • • • • • • • • • • 'Ff09 • • • • • • • • • • 'FFOA • • • • • • • • • • != F Of • • • • • • • • • • 

COOE zo 21 22 ZJ Z• 25 26 Z7 28 29 30 1 32 33 34 35 36 37 38 J9 40 41 42 Cl 44 •5 46 ., u u 50 51 52 SJ 

Cable Numbers 
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Channel Interface Isolation Aids 

Channel Isolation 

Some errors detected in the 3880 need isolation to determine if 
the error is caused by FRUs in the channel interface area. When 
isolating, it is possible to cause interface control checks on other 
control units on the channels connected to the failing storage 
director. The following steps remove this problem. 

1. The MD or error condition diagram (ECO) directed you here. 

2. The failing storage director is offline. 

3. One or more of the channels of the failing storage director is 
connected to. an operational channel. 

Procedure 

Warning: Removal of cards or cables from the WRONG 
storage director can cause customer jobs to fail. 

1. Set all channel Enable Disable switches to the Disable 
position on the failing storage director. 

2. Install the· select-out bypass jumper card as follows (see 
figure 1): 

CHANNEL SDl SD2 

A-D A4L2 A3L2 

E-H A2L2 A1L2 

3. Return to the MD to continue error isolation. 
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Restoring The 3880 To The Customer 
After Channel Isolation 

Warning: Failure to follow these steps in the order given, can 
cause customer jobs to fail. 

1. Remove select-out bypass jumpers installed during this 
procedure. 

2. Return to the MD for guidance. 

Channel Interface Isolation Aids CARR 490 TCA FCA 

------------Plug jumper tool (P/N 2079478} or card (P/N 4515064) into 
l2 to bypass select-out for cflannels E, F, G, and H. 

!
.-------------Plug jumper tool (P/N 2679478) or card (P/N 4515064J into 

L2 to bypass select-out for channels A, 8, C, and D. 

Figure 1. 
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Channel Interface Isolation Aids (Continued) Channel Interface Isolation Aids (Cont.) CARR 491 TCA FCA 

Channel Block Diagrams 

Errors caused by channel switch hardware, need isolation to 
determine which channel interface paths are failing. The 
following figure shows the electrical dot ORs, and physical 
locations of the different channel configurations for the 3880. 
The isolation procedure physically and electrically removes 
channel paths from the 3880 to break the dot ORs isolating 
FR Us. 

•••••••••••••••y••••••••••••• 111•• ::·•! l I••,,,,, 

~ 

11 .. :~" 
~:~ 

·~-----------------------------~ 
I • Two Channel Switch Pair, Additional I 

I Fl lat <AJ>i I lat <IJ>i 
I --wh I 

~ I GZ I 
ClF : 

11" :~fl 
~:~I 

·------------------------------~ 
I • Two Channel Switch Pair I 
I U DZ 

:-.m'cU:~ 114 <83>1 FZ 

Bl EZ ~ 
-= M051 -=> J ~ LJ 
<a MUf CU • 

l------------------------------J 
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Isolation Methods 

1. During the running of channel wrap diagnostics, the 
following is the procedure the MD uses in options 1 and 5 
when running the channel wrap diagnostics on the 3880. 
This isolation method stores the results of each channel test 
for analysis, therefore, no display of the status of the 
channel hardware is made until: 

• One channel has been tested on a 3880 with a single 
channel 

• Two channels have been tested on a 3880 with two 
channels 

• Four channels have been tested on a 3880 with the 
two-channel switch pair, additional feature 

• Eight Channels have been tested on a 3880 with the 
four channel switch, additional feature 

Install wrap 
cable ori the 
current channel. 

Set the Channel 
Enable /Disable 
switch to Enable 

The MD performs 
an IML of the 
storage director 
to ensure integrity. 

Invoke the 
channel 1111tap 
diagnostics. 

Set the channel 
Enable/Disable 
switch to Disable. 

No 

This is ttie last 
~hannel of the 
~~roup of 1. 2, 

·~·· 

Record results 
of diagnostics 
for later use. 

Bump channel 
counter to 
next channel. 

Isolate to the 
failing channel 
pair. 

After detection of some storage director failures, the following is 
the procedure the MD uses in options 1 and 5 when a special 
storage director failure is detected during an IML operation. For 
these failures. it is necessary to determine if the channel 
hardware is causing the failure, and if so, which interface needs 
repair. This is performed by isolating to the failing channel pair. 

IML fails with 
special IML 
code. See note 1 

Isolate all chan· 
nel hardware by 
pulling the D2/E2 
SD cards or the 
WOEFGTCC. 

Rerun test that 
found last failure. 

lhis is a channel 
failure. Restore 
D2/E2, or WDEFG 
TCC. 

Isolate by removingl 
all channel paths but 
channels C, 0 where 
terminators are. 

Rerun test that 
found last failure. 

Display FRUs 
in the storage 
director only. 

Use retest loop 
to fix failure. 

Rerun test that 
found last failure. 

Channel hardware 
removed for testing 
is failirig. Isolate if 
nessecary to find 
failing channel pair 

Results show 
<multiple channels 

are failing. Yes 

Display results 
of isolating and 
give FRUs. Display results of 

isolation and give 
FRUs. 

No 

Loop on failing 
test to fix 
failure. 

Loop on failing 
test to fix 
failure. 

Yes 

Yes 

Notes: 

1. Special IML codes, possibly caused by channel 
hardware: 00-1, 28, 61, 62, 68, 68, DI or 3800. 

2. The retest loop bypasses these steps. 

3. When running channel wrap diagnostics on 
eight-channel switch feature, channels A through Dare 
run first. Any failures on channels A through D must be 
corrected before checking channels E through H. 
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Installation Procedures 
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References to Other Sections 

See ST ART 10 for analysis and repair procedures of machine 
failures. 

See the PROG section for instructions on running online test 
T3880A. 

See PWR 33 for power supply adjustment test points. 

See PWR 29 for analysis and repair procedures for power 
failures. 

See PROG 5 for instructions on preparing COS cards. 

See PWR 33 for subsystem storage power test points. 
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Installation Procedures 

Before Installation 

Machine Type 

3880 Model 2 1 and 23 

Introduction 

This procedure is written to make the installation of the 3880 as 
easy and as quick as possible. All necessary actions are 
contained in this procedure; no other manual sections are 
needed unless a machine failure occurs. If a failure prevents 
continuing the installation procedure, use START 10 to start 
the analysis and repair of the failure. After making the repair, 
return to the installation procedure and continue installing the 
3880. 

The procedure is written to be performed by one person. Two 
persons can work together, if desired. This results in a slightly 
shorter elapsed time, but increases the total CE hours. 

Do each step in sequence, and place a mark beside each step 
number as it is completed. 

Note: The 3880 Model 21 can attach to 3350 disk 
storage devices only. The 3880 Model 23 can attach to 
3380 disk storage devices only. 

Preparation 

Before starting the installation process, determine the features 
on the machine, the channels assigned to the storage directors, 
and the address ranges assigned to the DASO units. Model 
number and machine features can be obtained from page one of 
the machine history form. Other information must be obtained 
from the customer or from the Account Records. The Storage 
Director and Subsystem Storage ID's are assigned by the CE. 

Complete the following table information and use it for reference 
when needed. · 
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3880 CONFIGURATION j_ 

Hodel 21 237 -
Dual Frame Configuration Yes No -
Two-Channel Switch-Pair Yes7 No -
Two-Channel Switch-Pair, Yes No -Additional -

Four-Channel Switch, Yes - No -Additional 

Remote Switch Attachment Yes No - -
Remote Switch Attachment, Yes No -Additional -

Remote Switch Attachment Yes No 
Four-Channel Switch, - -
Additional 

SYSTEM INFORMATION 

STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 

Number of Channels 
Attached 

DASO Address Range 

Storage Director 
Phys i cal I 0 * 0 Lf a{ 
Subsystem Storage 
Physical I 0 ** a 1 
Subsystem Storage :?2 M Size 

Disk Storage Types 3350 3380 

Channel A IZ!f:o 
Channel B L2o 
Channel c 
Channel 0 

Priority 
Channel E 

Channel F 

Channel G 

Channel H 

NOTE: For more Information, see Storage 
Director ldentif ication. 

* For more information, see Storage 
Director ldentif lcatlon on this page. 

**For more information, see Subsystem 
Storage ldentif icatlon on this page. 

Storage Director Identification 

Each storage director should have a physical identifier assigned 
to ensure positive identification of the storage director that failed 
if a failure occurs. Each 2-character hex identifier is assigned by 
the CE and must be used only once in each customer location. 

The storage director physical identifiers must be assigned in 
pairs in each 3880 Storage Control. The two numbers must be 
consecutive. The smaller of the two numbers must be an even 
number, and it must be assigned to SD 1. For example: 02 and 
03, 30 and 31 are valid pairs; 05 and 06, 23 and 24 are not 
valid pairs because they start with odd numbers. It is 
recommended that storage directors be numbered starting with 
02 and 03 and continuing in order as additional 3880 Storage 
Controls are installed. Do not use 00 and 01. 

The physical identifier is included in sense byte 2 1 for sense 
formats 2, 3, and F, and in sense byte 6 for format 6. It is 
printed in the heading of the EREP detail report (format 0, 2, 3, 
F) and summary report (format 6). In EREP reports it appears as 
the storage director physical ID. 

When the physical identifier assignments have been made, write 
the assigned numbers on the labels inside the 3880 cover and 
on the end of the logic gate. 

Subsystem Storage Identification 

Each subsystem storage must have an identifier assigned to it. 
Each 2-character hex identifier is assigned by the CE and must 
be used only once in each customer location. The subsystem 
storage identification is in addition to the storage directors 
identification. 

The subsystem storage physical identifier is included in sense 
byte 20 for sense format F, messages 2 and 5. 

Programming 

None. 

Installation Procedures INST 10 

Special Tools/Test Equipment 

Needed for installation: 

Digital Voltmeter part 8496278 
or equivalent 

Maintenance Device 

Metric Tool Set part 1749235 

CTL-1 Wrap Cable 
2346604 (E/ME/A Only) part 

To continue installation go to INST 20. 

Note: The 3880-23 fulfills the PTI RFI specifications 
when installed on raised floors which include a bonded 
and grounded conductive layer (metal plates or metal 
foil). 

This equipment can violate National Law on Radio 
Interference if not installed and used in accordance with 
these instructions. In cases where the interface cables 
cannot be routed under the raised floor as described 
above, the user, at his own expense, is required to take 
the following measures to comply with national law. 

A metal plate (minimum size 2 m by 2 m and 
approximately 2 mm thick) is to be placed under the 
machine in direct contact with the floor of the building 
structure. The machine frame is to be bonded near each 
interface connector gate to this plate by metalic bands 
(minimum width of 50 mm and approximately 0.5 mm 
thick or more). The bands must run straight to the plate 
and be in contact with the frame and the plate for the 
full width of the band. 

In addition, all interface cables are to be shielded with 
Zipper Tubing and the Zipper Tubing shields clamped 
directly to the metal plate (connection through wires is 
not suitable). 

Installation Procedures INST 10 



Installation Procedures 

Unpack and Locate 

L.1. Inspect the machine for shipping damage. If any 

/ 
I 

J_ 3. 

!.' 
_ 4. 

damage is found, report it to the IBM branch office 
immediately, using existing procedures. 

If the machine was installed before, and was not 
covered by an IBM maintenance plan (check with your 
Branch Office); go to INSP 10 and complete the Safety 
Inspection Procedure before continuing with the next 
step. 

Make an inventory of the parts in the shipping group 
(see parts list in the shipping group box). 

Remove all tape and packing material used to fasten 
internal parts during shipment. 

~is is a dual frame configuration, leave this page and 
· · go to INST spc 150. 

A Place the unit In its permanent location. 

The removable panel El can be removed to aid in 
placing the cables into the cable hole IJ in the base of 
the 3880. (The bolts holding the panel have 10 mm 
heads.) 

7. Install four wheel locks El on the 3880 casters. 

CAUTION 
Do not connect the 3880 power cord until the 
'Safety Checks' are performed on INST 50). 

8. Reinstall the removable panel, if removed earlier. 

Note: Do not install the channel or control 
interf~ce cables until the wrap tests are run. 

The paoel has an electrical interlock that prevents 
povi.-ering up unless the panel is in place. 

9. Go to INST 30. 
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Installation Procedures 

7fority Setting 

_ 1. The 3880 is factory wired for high priority in both 
storage directors for all channels. Wire color can be 
either violet or yellow. If any of the priorities are to be 
changed from high to low, see the Priority Jumper 
Locations table for the pin numbers of the three 
jumpers for each channel to be removed and installed. 

Note: For logic board pin locations, see LOC 84 and 
lOC 85. 

Priority Jumper Locations For (84/BJ) Boards With Electronic Wrap 

NUMBER 
OF 
CHANNELS 

One 
or 
Two 

Four 
or 
Eight 

3880 
MIM 

BOARD 
CHANNEL 

SDl SD2 

A 84 83 A4D10 to 04808 

B 84 83 84010 to C4B10 

A A4 A3 V4009 to N5B12 

B A4 A3 U4009 to N4B12 

c A4 A3 A4D09 to H5B12 

0 A4 A3 84009 to H4812 

E A2 A1 V4009 to N5812 

F A2 Al U4009 to N4812 

G A2 A1 A4009 to H5812 

.H A2 Al 84009 to Hlt812 

I IPN 6315680 
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HIGH-PRIORITY JUMPERS 

D4B08 to C5B10 

C4B10 to E4B08 

N5B10 to R4B08 

N4B10 to Q.4808 

H5B10 to E4808 

H4B10 to F4B08 

N5B10 to R4B08 

N4810 to Q4B08 

H5810 to E4B08 

Hlt810 to F4808 

881143 
13 Jan 84 

C5B12 to A4D09 

C4B12 to 84009 

V4010 to R4808 

U4010 to Q.4808 

A4010 to E4808 

84010 to F4B08 

V4010 to R4808 

U4010 to Q.4808 

A4010 to E4B08 

84010 to Flt808 

Installation Procedures INST 3 0 

LOW-PRIORITY JUMPERS 

A4B08 to A4B09 A4B08 to C5810 C5B10 to 04808 C5812 to A4809 A4009 to A4D10 

84808 to 84809 84808 to C4810 C4B10 to E4808 C4B12 to 84809 84009 to 84010 

V4B08 to V4809 V4809 to N5812 N5810 to R4808 V4808 to R4808 V4D09 to V4010 

U4B08 to U4B09 U4809 to N4B12 N4810 to Q.4808 U4808 to Q.4808 U4009 to U4010 

A4B08 to A4B09 A4809 to H5812 H5B10 to E4808 A4808 to E4808 A4009 to A4010 

84808 to B4B09 B4B09 to H4B12 H4B10 to F4B08 B4B08 to F4B08 B4009 to 84010 

V4B08 to V4B09 V4B09 to NSB12 NSB10 to R4808 V4808 to R4808 V4808 to R4812 

U4B08 to U4809 U4B09 to N4B12 N4B10 to Q.4808 U4B08 to Q4808 U4808 to Q.4812 

A4B08 to A4809 A4B09 to HS812 H5B10 to E4B08 A4808 to E4808 A4B08 to E4812 

84808 to 84809 84809 to HltB12 H4B10 to F4808 84808 to F4B08 BltB08 to F4B12 

Installation Procedures INST 3 0 



Installation Procedures 
NOTE: Dual Frame installation must begin 

on page INST 20. 
Primary Power 

Unit Emergency Switch Release Procedure 

Note: Perform this procedure ONLY if instructed to do 
so. It is used only to release a locked switch, and is not 
part of the normal installation procedures. 

The Unit Emergency switch has a lockout latch feature that 
prevents resetting the switch to the On position, after it has 
been set to the Off position, unless the CE releases the latch. 
U.S. machines are shipped from the plant with the feature 
disabled. 

On machines with the feature enabled, use the following steps 
to release the latch after it has been tripped: 

1. Loosen the. screw El that holds the lockout spring El to the 
bracket. 

2. Slide the spring away from the switch and set the switch to 
the On position. 

3. Slide the spring toward the switch as far as it will go and 
tighten the mounting screws. 
// 

Tr/nsformer Taps 

J. 1. Determine the voltage at the customer outlet. If it 
agrees with the voltage tag El on the 3880, go to step 

,/"' 1 of Switches and Circuit Protectors. · 

~ If the customer voltage does not agree with the voltage 
tags, wire the transformers as shown on the power 
togic pages. See the Power Logic Page table for the 

/
/correct pages to be used in this installation (see figure 

1 ). 

/ 3. Change the voltage tag to show the correct voltage. 

~/ 
S~hes and Circuit Protectors 

·V" 1. Check that the 3880 circuit protectors at the following 
locations are in the ON position: 

a. Those at lfJ (four places). 

b. Those on the ec power distribution EJ. 
c. Those at L1 (Area Axx). 

I 
-

Also, check that the mainline circuit breaker 401 El is 
in the Off position. 

Set the following switches to the. indicated positions 
(see figure 2). (All switches are located on the power 
switch panel a except as noted.) 

3880 
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LOGIC 
POWER TERMINAL PAGE 
SUPPLY BOARD NO. 

Primary Power Box m TB403 YA 111* 

m TB401 YA111* 

Primary Power Box m Controls T401 TB YA 115 

Power Sequencer m and Monitor T301 TB YA121 

DC Bulk Supply m TB201 YA 131 

Area AXX EJ PA02 YC300 

Subsystem Storage 
II YC800 {Area CXX) TBCOl 

*Not applicable on 50 Hz (Japan) and 
60 Hz machines. 

Figure 1 . Power Logic Pages 

SWITCH POSITION 
NAME SETTING 

Power Select Local 

Device Power Sequencing Disable 

Storage Director 1 Normal 

Storage Director 2 Normal 

Unit Emergency m (operator panel) Enable 

SW401 (CB panel) m On 

Figure 2. Switch Settings 

II 
B 

El 

Note: If the Unit Emergency switch cannot be set to 
the Enable position, see the procedure on this page to 
release the latch. 

FRONT 
VIEW 

REAR 
VIEW 

I 
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I I 
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I IE1TB201 I 
I I 

I I 
I I 

' ' ' ' 

INST 40 

I I 
I 

I 
I 

I 

DJ t84d3 50 Hz (except Japan) 
Machines Only 
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Installation Procedures 

Safety Checks 

M1chine Ground Wire Check 

-fj 1. Use the CE meter to ensure that the resistance 
between the machine frame and the ground pin on the 
power plug is less than 1.0 ohm. If the resistance is 
more than 1.0 ohm, determine the cause arid correct it 
before continuing with the installation. 

Branch Circuit CB Turned Off Check 

~/1./ 

_!. 
Have the customer locate and turn off the branch circuit 
CB. 

DANGER 
Until step 4 is completed, the outlet case should 

- only be touched with test probes. 
I 

L 3. .Check the voltage from the outlet case to the building 
ground for less than 1.0 Vac. (Start with the meter 
scale that is correct for normal line voltage checks.) 

Check the voltage from the ground pin to the building 
ground for less than 1.0 Vac. The outlet is now safe to 
touch. 

DANGER 
Do not touch intBrn!fl parts (pins and sockets} of 
the outlet until step 6 is completed. 

Check the resistance from the ground pin to the outlet 
case. 

Check the resistance from the ground pin to the 
building ground. A reading of less than 1.0 ohm 
indicates the presence of a safe, continuous grounding 
conductor. 

Note: This note pertains to the following 
step. All voltage values are to be less than 1.0 
Vac. 

Measure the phase-to-phase voltage and the 
phase-to-ground voltage. 

Measure the phase-to-neutral voltage (if present) and 
the neutral-to-ground voltage (if present). 

Branch Circuit CB Turned On Check 

DANGER 

t
~ot touch the outlet before meeting the following 
ditions of steps 1 and 2. · 

1. Have the customer turn on the CB that supplies voltage 
to the receptacle. 

3880 
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/.-2. 
Measure the voltages from the outlet case to the 
building ground, the outlet case to the ground pin, and 
the building ground to neutral (if present). Voltage 
values are to be less than 1.0 Vac. 

CAUTION 
If measured voltage values are less than 1.0 Vac. 
the outlet case can be touched. Do not touch the 
internal parts (pins and sockets) of the outlet. 

f_' 3. 
; 

M asure the voltages from the ground pin and the 
eutral pin (if present) to all phases, and measure the 

voltages from phase to phase. 

Have the customer turn the branch circuit CB off before 
connecting the 3880 power cord into the customer 
outlet. 

Prjlnary Power On 

_/_ 1 1.. Reinstall the removable panel if it has been removed. 

~ Connect the 3880 power cable to the ac outlet. Have 
- the customer set the branch circuit CB on. Turn the 

3880 mainline circuit breaker, CB401 , to the On 
position. 

This activates the 24 V supply and supplies power at 
the 3880 convenience outlets for operation of the 
maintenance device (MD). Do not attempt to turn on 
the machine power at this time. 

Introduction to MD 

The installation steps to be performed next use the maintenance 
deviCe (MD) and the three diskettes that are sent with the 
3880. The diskettes contain: 

1. Base Machine Maps 

2. Subsystem Storage Maps 

3. Power Maps 

The following paragraphs give an introduction to the MD and its 
use with the 3880 after diskette 1 has been inserted into the 
MD and IPL'ed. 

MD Process 

The first frames displayed on the MD keyboard/display (K/D) are 
easily understood, the CE should respond to the commands and 
questions as they appear. There are several frames, however, 
that request the CE to select the installation or test function to 
be performed next. 

If an error occurs during any of the tests. the MD gives 
instructions for repair, then permits all of the diagnostic 
programs to be repeated. 

881216 
15 Au 84 

A15621 
01 A r 85 

If an error occurs and you must run the diagnostics over to verify 
the repair, the MD will not complete the machine checkout. You 
must start again with MD option 5. 

A t,taching The MD 

j 1. Place the MD near the right end of the 3880 (operator 
panel end). 

Open the MD cover and plug only the power cord into 
the convenience outlet IJ at the rear of the 3880. 
below the lower logic gate hinge. Do not connect the 
signal cable now. It will be connected later. 

Turn MD power on. 

Note: If there is no power at the convenience 
outlet, see PWR 29 to diagnose and repair the 
failure. 

Insert MD diskette 1 into the diskette reader, and 
follow the instructions inside the MD cover. The 
diskettes are included in the shipping group. 

Note: Ensure that the latest level MD 
' diskettes are used. Failure to do so can give 

j ).. 
wrong test results. 

Press the IPL RESET pushbutton. 
p-

1 s. Press the ENTER key and follow the instructions on the 

Installation Procedures 

keyboard/ display until the following message is 
displayed. II ---..a.:. .... 
ENTER NUMBER 
FROM THE FOLLOWING 
LIST TO SELECT A 
MAINTENANCE ACTION 

-After a series of questions designed to initialize the 3880 
diskette, the K/D displays a list of options that can be 
performed with the MD. 

Possible options are: 

0 - End Call 
1 - Start repair 
2 - Continue repair 
3 - Display history 
4 - Symptom analysis 

5 - Machine checkout 
6 - Set/read switches 
7 - Feature change 
8 - Diagnostic aids 
9 - SD-SD error analysis 

At this point, the initializing process is complete and the MD is 
ready to be used with the installation procedure. 

Installation Procedures 
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Installation Procedures 

DC Power Checks 

Warning: Ensure that the latest level diskette is used in all 
following procedures. Failure to do so can give wrong test 
results. 

·. 

. /" 
-f'.- 1. Visually inspect all cards and cable connectors that may 

· have become loose during shipment. Reseat any that 
,.. are loose. 

1./: / Insert the 3880 microcode diskette into the 3880 
,/ diskette reader. 

l _ 3. Press the Maintenance Power On switch (on the power 
switch panel) to the Power On position. Power will be 
supplied to all boards in the 3880. Switches SO 1 and 
S02 on the power switch panel must be set to the 
Normal position. 

CAUTION 
The Unit Emergency switch does not cycle off 
subsystem power. Because the power is not 
cycled off, customer data can be lost and devices 
attached to the 3880 can be damaged. Except for 
emergency conditions DC power should be 
dropped only with the Subsystem Power switch on 
the .operator panel. 

/ ... ' . 
.!/-

L:. If this is a dual frame configuration, a check must be 
made to see if the Unit Emergency switch (UE) is 
working correctly. When the UE switch on either 3880 

3880 
MIM 

.·is turned to the off position, the power on both 3880s 
/ should drop. If a failure occurs with either UE switch 

when it is used to drop power, the problem must be 
corrected before continuing with installation. 

Check for the following conditions: 

;//~he Power Sequence Complete indicator on the 
operator panel is on. 

/..,... .. 
-~ The Po\l"'er Check indicator on the operator panel is 

off. ,,/ 
// 

<~ SD 1 and 502 indicators on the power switch 
panel are on. 

vi~ol ak is forced up through the power supply IJ, 
' EJ, 11!1 and the logic gates fJ and m. 

I IPN 6315680 
Seq AW0001 . 8 of 19 

881143 
13 Jan 84 

e Copyright IBM Corp. 1984, 1985 

If any of these conditions do not exist: 

• Plug the MD signal cable into the MD connector 
near the MD power outlet. 

• Press the PF key to return to the maintenance 
mode option list. 

• Select option 1 to start repair of the power failure . 

Note: The MD can be connected to any ac 
outlet (other than on the 3880) of the correct 
voltage if the power supply diagnosis makes it 
necessary to turn the mainline CB (CB401) on 
and off repeatedly. 

M.easure. t~e de voltages at ~he gate terminal boards mJ 
with a d1g1tal voltmeter. Ad Just or repair only if a 
voltage is not between the limits shown. If adjustment 
is necessary, see PWR 33 for correct test points. 

Note: Open the logic gate and place the meter on the 
floor so that it can be seen while making adjustments at 
the regulator panel. 

All test points are located on gate terminal boards 3 and 4 l!I 
located on the hinge edge of the 01 A logic gate. The ground 
reference point for all voltages is Gate Terminal Board 3-3 
(GTB3-3) 1!1-

VOLTAGE TEST ACCEPTABLE IF OUTSIDE 
POINT LIHI TS LIMITS 

+5.00 A GTBl-1 4.85-5. 15 Adjust at ( 4) 

+5.00 B GTBlt-1 4.85-5. 15 Adjust at (5) 

+6.00 A GTB3-11 5.76-6.24 Adjust at (3) 

+6.00 8 GTB4-11 s.16-6.24 Adjust at (2) 

The other power supplies are not adjustable. They are checked 
by the power sequence monitor. 

I 
I 

I 
I 

I 
I 

I 

I 
I 

FRONT 
VIEW 

' \ 

\ 
' ' 

\ . 
' 

\ 
' ' 
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Installation Procedures 

Switch Settings 

Warning: When removing or reinstalling crossovers, keep 
them square with the cards. Tilting them can break the logic 
card shrouds. 

Channel Speed Control Switches 

The switches are located at the edge of the card, in the Z 
position (TCC), and can be operated with a scriber point without 
removing the card (see Figure 1 ) . 

Note: These switches may be 4 or 8 position (4 or 8 
channel machines). 

Early Production 

Figure 1. CSC Card 01A-B3/B4 F2 (FASC card for FCA) 

3880 
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Power off the 3880. 

Remove the covers from boards 83 and 84. 

The switches on the channel sequence cards must be 
set to indicate to the 3880 whether each attached 
channel is to operate in a data streaming mode. (The 
Data Streaming feature must be installed on the 
processing unit and must be activated if these switches 
are set on.) 

Note: All channel speed control switches are 
set to the Off position at the factory. 

There is one switch for each channel. For each channel 
that is to operate in data streaming mode, set the 
corresponding switch to the On position. Set all other 
switches to the Off position. 

Later Production 

8 

.,.__ 
On 
Position 

-. 
Off (open) 
Position 

SWITCH NUMBER 

SDl SD2 
CHANNEL (CARD B4F2). (CARD B3F2) 

A a:s B 
. 

c 3 3 
0 4 4 
E 5 5 
F 6 6 
G 7 7 
H 8 8 

Figure 2. Storage Director Address Switch Setting 

The address of the storage director is set by using switches on 
the channel interface (CIF) card. The switch settings contain the 
address of the storage director and reflects the address range, or 
the quantity, of the storage devices that can be attached (8, f6, 
32, or 64). 

The purpose of each switch is shown in the following diagram. 

ON 

I 1 l 2 1 3 f 4 l 5 l 6 l 7 l 8 
OFF . 

164 32~6 ·a 1 

Device Address Range__j 

Parity For Switches 1-7 

Channel Interface Disable Switch~~~ 
On Position - Interface is Disabled 
Off Position - Interface is Enabled 

(The Switch is Normally Set to the Off Position) 

To set the storage director address switches, it is only necessary 
to know the range of addresses of the attached devices. The 
storage director address is part of the address range . 

Note: For address switch settings see the charts on 
the following page. 

For multi-channel 3880s, switches 4, 5 and 6 must be set the 
same on all CIF cards in each storage director. If they are not 
the same, the 3880 cannot enter the wait state after an IML. 

Installation Procedures INST 70 

On machines with the Four Channel Switch, Additional feature, 
do not use overlapping address ranges for storage director 1 and 
storage director 2. For example, if storage director 1 uses 
address range 00 through OF ( 16 addresses), storage director 2 
should not use addresses 00 through 07 (8 addresses), or 08 
through OF (8 addresses), or 00 through OF ( 16 addresses), or 
00 through 1F (32 addresses), because all of these addresses 
overlap the addresses for storage director 1 . 

_ 1. Remove the board covers and crossovers as necessary. 

See Figure 3. 

NUMBER OF CHANNEL 501 502 
CHANNELS 

1 or 2 A 8402· 8302 
Channels B B4E2 BJE2 

A A4R2 A3R2 
B A4Q2 A3Q2 
c A4E2 A3E2 

4 or 8 0 AltF2 A3F2 
Channels E A2R2 A1R2 

F A2Q2 A1Q2 
G A2E2 A1E2 
H A2F2 A1F2 

Figure 3. CIF Card locations 

Notes: 

1. When addressing two 3880s in a.dual frame configuration, 
be aware that a 3880 subsystem is made up of SD 1 of 
frame 1 and SD 2 of frame 2. 

2. The 32 address chart on the following page, is the only one 
that can be used with the Model 2 1. 

(Storage director address switch settings continued on next 
page) 

• __ .... _ •• _ ..... ! ___ ~~- - - 11\l~T -rn 



Installation Procedures 

Storage Director Address Switch Setting 
(Continued) 

Warning: When removing or reinstalling crossovers, keep 
them square with the cards. Tilting them can fracture the logic 
card shrouds. 

..... ·;/ ................... . 

z~. :th~t :~co: cook~I~ a~r~s:es are :~t ~s . 
shown in the following tables for the address ranges 
assigned. 

• Those 8-address ranges marked with an asterisk must not be 
used for 3380 devices. 

3880 
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RANGE 

00-07 

08-0F 

10-17 

18-lF 
,. 

20-27 

28-2F 

30-37 

38-3F 

~ 40-47 
i--~-.. 

11~~~ .... cl ~~~ 
58-SF 

60-67 

68-6F 

70-77 

78-7F 

80-87 

88-8F 

90-97 

98-9F 

AO-A7 

A8-AF 

80-87 

88-8F 

CO-C7 

C8-CF 

00-07 

08-0F 

EO-E7 

E8-EF 

FO-F7 

F8-FF 

8 ADDRESSES 

3380 
SWITCHES CONTROLLER 
12345678 ADDRESSES 

00000100 0 

00001110 * 
00010110 1 

00011100 * 
"ooTi'.fOTTO'"' 0 ............ ~ .... , 

....... 
.. 

............ ~-·.-... ~"'"•'""'~' 

00101100 * 
00110100 1 

00111110 * .. .......,,_ 
01000110 0 - ~ -b .. ~- -..r'""""r>;..-,~~"·"'"""""""' 

·--~~-~-~-~,,t * h. ~ 

~J.Q~···I 1~'7~~ 
01011110 if< .. -··' 

01100100 0 

01101110 * 
01110110 1 

01111100 * 
10000110 0 

10001100 * 
10010100 1 

10011110 * 
10100100 0 

10101110 * 
10110110 1 

10111100 * 
11000100 0 

11001110 * 
11010110 1 

11011100 * 
11100110 0 

11101100 * 
11110100 1 

11111110 * 

16 ADDRESSES 

3380 
RANGE SWITCHES CONTROLLER 

12345678 ADDRESSES 

00-0F 00001000 0 

10-lF 00011010 1 

20-2F 00101010 0 
·---1 

30-3F 00111000 1 

40-4F 01001010 0 

50-5F 01011000 1 

60-6F 01101000 0 

70-7F 01111010 1 

80-8F 10001010 0 

90-9F 10011000 1 

AO-AF 10101000 0 

BO-BF 10111010 1 

CO-CF 11001000 0 

DO-OF 11011010 1 

EO-EF 11101010 0 

FO-FF 11111000 1 

32 ADDRESSES 

3350 
RANGE SWITCHES CONTROLLER 

12345678 ADDRESSES 

00-lF 00010000 0,2# 

20-3F 00110010 0,2# 

40-5F 01010010 0,2# 

60-7F 01110000 0,2# 

80-9F 10010010 0,2# 

AO-BF 10110000 0,2# 

CO-DF 11010000 0,2# 

EO-FF 11110010 0,2# 

#Controller(s) must be plugged for 
address 0 or 2. 

3380 
CONTROLLER 
ADDRESSES 

0, 1 

0 t 1 

0, 1 

O, 1 

o. 1 

O, 1 

0' 1 

o, 1 

Attached devices addresses must be 
plugged for 0 and i or 0, 1, 2, and 3. 
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Storage Director Physical ID Switches 

See the table on INST 10 for the two storage directors physical 
ID n/mbers assigned to this 3880. 

_V_ 1 1. Convert the hex numbers to their binary equivalents. 

Set the switches on the device counter (OCT) cards to 
represent the binary code developed in step 1. See the 
following example. 

I 
I 

I 

\ 
\ 

\ 

0 0 0 0 0 0 1 0 

0 0 0 0 0 0 0 0 
F F F F F F N F 
F F F F F F F 

1 2 3 4, 5 6 1 8 

Switch 
Settings 

Switch 
Numbers 

I 
I 

I 

0 0 

0 0 
F F 
F F 

1 2 

0 0 

0 0 
F F 
F F 

3 lt 

\ 
\ 

\ 

0 0 1 1 

0 0 0 0 
F F N N 
F F 

5 6 1 8 

Storag~ Di rector Storage Di rector 2 
Card/ B'4V2 Card B3V2 

/ 3 .. R,einstall all cards and crosso;ers removed while setting 
/ , the switches. See the Crossover Location charts in 

f/ MOM Volume 30. 

4. Reinstall the storage director board covers that were 
removed earlier. 
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Installation Procedures 

Switch Settings (Continued) 

Subsystem Storage Physical ID.and Size Switches 

See the table on INST 10 for the subsystem storage ID number and size assigned to this subsystem storage. 

1. Remove the CMC 1 card (018-A 1 P2) 

2. Set the switches for the assigned ID number. 

Note: Subsystem storage ID must be different for each subsystem storage within a customer installation. This ID is 
contained in sense byte 20 of Format F, Messages 2 and 5. 

3. Set the switches for the subsystem storage size. 

4. Reinstall covers that were removed. 

Switch Position 1112131415161718 
Subsystem Storage ID 8 4 2 1 8 4 2 1 

3880 
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16 
32 
lf 8 
64 
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0 0 0 1 
0 0 1 0 
0 1 0 0 
0 1 1 0 
1 0 0 0 

Figure 1. CMC1 Card Switches 

I 
UI 
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'3sso Diskette Load Control Switches. 

The 3880 functional microcode diskette contains both functional and diagnostic microcodes for the 3880 and for the attached devices. 
It must be in place in the diskette reader when the 3880 is operating. 

The diskette load control is located on the maintenance (MNT) card at 01A-B3/B4 R2 in each storage director. 

These control switches select the functional code that is loaded into the 3880 control store from the diskette. A label on the 3880 
diskette describes the setting of these switches for the configuration on any 3880. 

ON 

OFF I 1 I 2 3 4 

l__lf switch 2 is in the opposite 
position to the other switches, 
the IML hardware tests are 
bypassed. 

The specific part of the functional microcode to be loaded into each control storage during IML is determined by the types of storage 
devices attached to each storage director and is controlled by four switches on the maintenance (MNT) cards. 

Note: All load control switches are set to the On position at the factory. Remove cards only if removal is necessary to set 
switches to the Off position. 

For the 3880 Models 21 and 23, the switches on the maintenance card must be on. 

l~D 
~D 

I 
I[[] 

~D 
loD 

l~O ID 
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Subsystem Machine Checkout, Electronic 
Wrap 

• 

• 

• 

• 

• 

1. Plug the MD signal cable into the MD connector on the 
3880 near the MD power outlet. 

2. Turn on 3880 power. 

3. Select MD option 6 on the MD keyboard/display. 

4. Read and display the settings of the diskette load 
control switches, the storage director's address 
switches, the storage director physical ID switches, the 
subsystem storage physical ID switches, and the 
subsystem storage size switches to ensure they are 
correct. 

If a machine failure prevents displaying any of the 
switch settings, go to step 4 and perform the 3880 
checkout procedure. Switch settings can be checked 
again after the failu.r'e has been corrected. 

5 . .1Select MD option 5 on the MD keyboard/display. 

The MD displays a series of questions and instructions 
that permits a complete diagnostic checkout of the 
3880. Follow the instructions that are displayed. 

Note: When installing a 3880 with the 
remote switch feature (Enable/Disable switches 
removed from operator panel), see Channel 
Enable/Disable Without Switches on 
INST 100; 

The MO aufomatically runs maintenance device adapter 
tests and maintenance connection tests on both 
storage directors when option 5 is used. When these 
tests are completed, the MD permits the CE. to run 
other tests. Although some 3880 configurations need 
additional special tests, the following are typical. All 
tests made available by the MD must be run on both 
storage directors. 

Storage Refresh. test 

CTL-1 Wrap test 

CHL-1 Tailgate wrap test (see note) 

Operator Panel Lamp test 

Subsystem storage 

Note: Read the following before starting the channel 
wrap tests. 

3880 
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The channel wrap test consists of two parts: 

• CHL-1 Electronic wrap test 

• CHL-1 Tailgate wrap test 

The CHL-1 electronic wrap test is run automatically each time an 
initial microcode load (IML) operation is performed. 

The tailgate wrap test is a test of the internal 3880 cables. 

If an error occurs during any of the tests, the MD gives 
instructions for repair, then permits all of the diagnostic 
programs to be repeated. 

If an error occurs and you rerun the diagnostic to verify the 
repair, the MD will not complete the machine checkout. You 
must start again"with MD option 5. 

If no error is found, the MD displays: 

DO YOU WANT TO 
RUN OLTS? 

All 3880 stand-alone tests are complete. Respond yes to the 
MD question, but do not perform more MD steps now. Leave 
the MD connected for later use, and go to the Cable Installation 
on INST 100 to attach device and channel cables. 

CTL-1, SD1 
Bus -----:~.._ 

CTL-1 Wrap Cable 
(Part 2346604) I . 

Figure 1. CTL-1 Wrap Connection Shown for SD1, on 3880 
Model 21 

Connecting The CTL-1 Wrap Cable, Model 21 

The control interface (CTL-1) wrap cable (part 2346604) 
connects the tag and bus connectors of the storage director to 
be tested. 

1 . Connect the CTL-1 wrap cable as shown in Figure 1 . 
Ensure that connections are made to the storage 
director being tested, as instructed by the MD display. 
If channel wrap tests have already been run, ensure that 
the channel wrap tool is disconnected. 

Figure 2. CTL-1 Wrap Connection Shown for SD1. on 3880 
Model 23 

Connecting the CTL-1 Wrap Tool, Model 23 

The control interface wrap tool (part 4299863) connects tag 
and bus lines in the control interface (CTL-1) connector of the 
storage director to be tested. 

1. Connect the CTL-1 wrap tool when instructed by the 
MD, as shown in Figure 2. Ensure that connections are 
made to the storage director being tested. If channel 
interface (CHL-1) wrap tests have already been run, 
ensure that the channel wrap tool is disconnected. 

Installation Procedures INST 90 

Bus Terminator 
(Part 2282675) 
Tag Terminator 
(Part 2282676) 

Figure 3. CHL-1 Tailgate Wrap Connection Shown for 501, 
Channel A 

Connecting The CHL-1 Tailgate Block Wrap Tool 

The channel interface (CHL-1) block wrap tool connects the 
channel bus and tag in lines to the channel bus and tag out lines. 

The following describes the tailgate block wrap tool method 
using wrap tools (part 4299876 and part 4299873). 

1. Connect the block wrap tool, as shown in Figure 3. 
See INST 100 for con'1ector locations. 

Ensure blocks are installed, as instructed by the MD 
display. 

2. Insert channel bus and tag terminators {part 2282675 
and part 2282676) in the channel bus out and tag out 
connectors for the channel being tested. 

Note: If a failure occurs while running the wrap tests, 
and changing the FRUs listed by the MD does not 
correct the problem, the problem can be in the board 
tailgate cables, the tailgate connectors, the terminators, 
or the wrap tool itself. 
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Installation Procedures 

Cable Installation 

1. Turn the power off at the operator panel. 

2. Check all tailgate connectors for bent pins. 

3. Plug the bus and tag terminators (included in the 
channel shipping group) into bus out and tag out 
connectors for the last storage director (or other control 
unit) on the channel. 

4. Connect the channel interface cables. If you are 
installing a Model 23, go to INST 105. If you are 
installing a Model 2 1, continue with step 5. 

5. Connect all the Cll-1 bus and tag cables. If the CTL-1 
cables have ground leads near the connector, connect 
them to the ground terminal on the tailgate frame. 

Note: The terminators included in the 3880 
shipping group must be installed in the bus out 
and tag out connectors in the last device 
controller on each storage director. See 
INST 140 for the correct CTL-1 terminator part 
number. 

6. Connect the power control cables from the host 
processing units to the H (host power cable) connectors 
EJ in the 3880. 

Note: If no host cables are connected, ensure 
that a dummy plug, part 2282264, is inserted 
in any host cable connector (this plug connects 
pins 1, 2, and 5). The 3880 is shipped with 
the plug in place. 

7. Connect the power control cables from the device 
controllers to the 0 (device power cable) connectors EJ 
in the 3880. Connectors D 1 through 04 are for 
controllers connected to storage director 1; 05 through 
08 are for controllers connected to storage director 2. 

Note: All device power cable connectors not 
used must have a dummy plug, part 4797247, 
inserted (this plug connects pins 3 and 4). The 
3880 is shipped with eight plugs in place. 

8. If the remote switch feature is installed, connect the 
remote switch cables from the host console to the 
remote switch,cable connectors II in the 3880. 
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Channel Enable I Disable Without Switches 

To enable or disable channels on a 3880 with the remote switch 
feature installed, and with the feature cables not connected, 
perform the following: 

To enable: 

To disable: 

Insert a jumper wire between the enable pin and 
the ground pin in the remote switch cable 
connector for the channel storage director 
desired (see Figure 3). 

Insert a jumper wire between the disable pin and 
the ground pin for the correct channel and 
storage director (see Figure 3). 

STORAGE STORAGE 
DIRECTOR 1 DIRECTOR 2 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL C 

CHL-1 
CHANNEL 0 

BUS BUS 

TAG TAG 

BUS IN BUS IN 

TAG IN TAG IN 

BUS OUT BUS OUT 

TAG OUT TAG OUT 

BUS IN BUS IN 

TAG IN TAG IN 

BUS OUT BUS OUT 

TAG OUT TAG OUT 

BUS IN BUS IN 

TAG IN TAG IN 

BUS OUT BUS OUT 

TAG OUT TAG OUT 

BUS IN BUS IN 

TAG IN TAG IN 

BUS OUT BUS OUT 

TAG OUT TAG OUT 

HODEL 21 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL C 

CHL-1 
CHANNEL 0 

Tailgate viewed from inside the machine. 

Figure 1. Connector Locations For 2- or 4-Channels (TCA) 

STORAGE 
DI RECTOR 

CTL-1 

CHL-1 
CHANNEL A 

CHL-1 
CHANNEL B 

CHL-1 
CHANNEL C 

CHL-1 
CHANNEL D 

NOT USED 

BUS/TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

STORAGE 
DIRECTOR 2 

NOT USED 

BUS/TAG 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

BUS IN 

TAG IN 

BUS OUT 

TAG OUT 

CTL-1 

CHL-1 
CHANNEL E 

CHL-1 
CHANNEL F 

CHL-1 
CHANNEL G 

CHL-1 
CHANNEL H 

HODEL 23 
Tailgate viewed from inside the machine. 

Figure 2. Connector Locations For Four Channel Switch, 
Additional 
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Figure 3. Remote. Host. and Device Cable Connectors 
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Installation Procedures 

3380 CTL-1 Cable Installation 

If the cable clamp D (see Figure 1) is installed in the cable hole 
in the 3880, perform this procedure. If there is no cable clamp 
Q, return to step 5 on INST 100. 

Locate the 3380 CTl-1 tag and bus cables (two cables for a 
3880 Model 23). Compare the 3880 end of the cables to that 
in Figure 2. 

If the insulation has been removed from the cable at B (see 
Figure 2), go to step 7. 

If the insulation has been removed from the cable at fJ (see 
Figure 2), perform the following steps before installing the 
cables in the 3880 tailgate. 

Select one of the following tools to remove the insulation from 
the 3380 CTl-1 tag and bus cable. 

• A knife, Part 452561 (this is the preferred tool) 

• A pen knife or a pocket knife 

• A pair of diagonal cutters (CE tool kit) 

If the diagonal cutters from the CE tool kit are used, perform 
step 1 and then go to step 5. 

1. Measure 940 mm (37 inches) from the 3880 connector 
and mark the cables with a pencil or pen. 

2. Form the cable into a loop (see Figure 3). 

3. Ensure that the cable shield is not damaged while cutting 
the insulation. Use a knife (part 452561 ), a pen knife, or a 
pocket knife to make a cut in the insulation at the top of the 
loop in the cables. Rotate the cable loop and continue 
cutting the insulation at the top of the loop until the cut 
circles the cable. 

4. Slide the insulation towards the connector end of the cable. 
This can be done by~shing and/or pulling on the section of 
insulation shown at U (see Figure 2). Go to step 7. 

5. Ensure that the cable shield is not damaged while cutting 
the insulation. Using the diagonal cutters, start at' and 
cut the. insulation to the mark made on the cables • (see 
Figure 2). 

6. Cut the insulation from around the cable and remove. This 
removes 635 mm (25 inches) of insulation. from the cables. 

7. Install the cables in the 3880 tailgate. 

8. Clamp the cables to the 3880 frame at D (see Figure 1), 
using the clamp, spacers, washers, and screws supplied. 
Tighten the screws enough to hold the cables tightly, but do 
not crush the wires in ttle cable. 

9. Return to step 5 on INST 100. 
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Old CTL-1 Cable 

New CTL-1 Cable 

Figure 1 . 3880 
Figure 2. 3380 CTL-1 cable 

Figure 3. Cable loop 
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Installation Procedures 

System Test 

Prerequisites 

Warni~g.: Before starting the system. observe the following 
prerequ1s1tes. 

1. Ensure that the block multiplex feature and the data 
streaming feature (if installed) on the CPU or channel is 
activated. 

2. Check that the unit control word (UCW) in the CPU or 
channel is set for unshared 3880 addresses. System 
performance can be seriously degraded if 3880 addresses 
are set to share UCWs. Verify that the host CPU or channel 
has the necessary unshared UCWs. See the CPU or channel 
maintenance manuals. 

3. Verify that the customer has performed a new system 
generation (SYSGEN) for the addresses used. 

4. Ensure that a configuration data set card has been prepared 
for each storage director and each attached device (see 
PROG 6 in this manual for more information). 
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Test Procedure 

1. Set power control switches on all the subsystem 
storage units to the Power On or Enable position. 

2. Set the following switches on the power switch panel 
to the indicated positions. 

Switch Name Position Setting 

Storage Director 1 Normal 

Storage Director 2 Normal 

Power Select Remote 

Device Power Sequencing Enable 

Subsystem Storage 
Diagnostic Mode 
Port 1 Diagnostic 

Diagnostic Port 2 

3. Turn on the power to the 3880 at the operator panel. 

4. Perform the following steps to ensure that the power 
control cables are installed correctly and that all power 
control circuits are operating correctly. 

• 

• 

• 

• 

Verify that power is on at all units attached to the 
3880 

Power off the 3880 at the operator panel 

Verify that power is off at all attached units 

Power on the 3880 

5. Return to the MD and run Ol Ts as instructed. 

Note: Device diagnostics are on the 3880 
functional microcode diskette and are 
immediately available for use. 

If no error is found, the MD displays: 

NO FAILURE DETECTED 
BY DIAGNOSTIC 
PROGRAMS 

6. Press the ENTER key; the MO displays: 

DO YOU WANT TO END 
THIS CALL 

7. Respond no to the MD question. The MD returns to 
the option list. 

8. Select option 9 shown on the MD display and run the 
SD-SO error analysis. 

9. Select option 0 shown on the MD display and follow 
the MD instructions for end-of-call. 

10. Remove the diskette from the MD and place it in the 
storage pocket inside the rear cover of the 3880. 
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After Installation 

Record Updating 

1 . Write all the correct switch settings and other storage 
control information on the labels on the inside of the 
rear cover fJ. 

2. locate the sheet of ID hex labels EJ (part 2342978) in 
the 3880 shipping group. Select the characters to 
represent the physical identifier numbers assigned to 
the storage directors and subsystem storage. Attach 
them to the operator panel in the locations shown a. 
and to the labeled spaces near the storage director 
switches on the power switch panel IJ. 

3. Locate the label holders (part 4797298) in the 3880 
shipping group and attach them to the operator panel 
as shown m. and on the label holder reference drawing 
(part 2342864, 3880 shipping group). 

4. Select the characters from the ID hex label sheet (part 
2342978) to represent the starting address for each 
channel on both storage directors and attach them to 
the correct label holders. 

5. Complete all installation records and report that the 
installation is complete to your Customer Service 
Co-ordinator. 

6. Keep these installation procedures in the Maintenance 
Information Manual for future reference. 

7 .. Update the Account Records to include.this installation. 

8. If this is the first model and type of the 3880 in this 
location, order one set of hard-copy documentation. 
Use the FE Document Request Form that is shipped 
with the microfiche. 

Disposition of Shipping Material 

Dispose of the material locally. 
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Relocation I Removal Procedures 

Introduction 

This section is a checklist and guide to be used for the removal 
of a 3880 Storage Control from the system and includes the 
preparation of the machine for shipment to another location. 

The customer engineer is responsible for removing the 3880 
from the system, for putting the system back in working order, 
and for any taping or blocking necessary inside the machine. 

The customer is responsible for external packing and moving the 
machine. 

Field Packing 

Before removing or relocating a 3880, call the IBM Sales Office 
to ensure that the packing materials and instructions have been 
ordered. To permit immediate shipment of the 3880 after it has 
been removed from the system, the packing materials should be 
immediately available. 

The CE should understand what the system configuration will be 
after the 3880 has been removed. The new configuration will 
determine what is to be done with the cables that are 
disconnected from the 3880. 

Cable Removal 

1. Ensure that the 3880 has been taken offline and that 
the customer knows that the 3880 is to be removed 
from the system. 

2. Turn power off at the operator panel. 

3. Set the power control switches on all attached devices 
to the Power Ott or Disable position. 

4. Warning: Before performing steps 5, 6, and 7, stop 
the channel(s). 

5. Disconnect the power control cables (to both the host 
system and devices) from the cable connectors in the 
3880. 

6. Disconnect the CHL-1 cables from the 3880 tailgate. 

7. If cables are not to be immediately reconnected to 
another control unit, terminate or butt the channel 
interface cables and install dummy plugs (part 
2282264) at the host in place of the power control 
cables. This makes it possible to start the system 
again. Dummy plugs (part 4797247) should also be 
inserted in all positions of the device power cable 
connectors of the 3880 before relocation. 

8. Disconnect ttle CTL-1 bus and tag cables from the 3880 
tailgate. 
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9. Remove the bus and tag terminators from the tailgate if 
installed. 

Pre-Removal Test 

If the 3880 is to be returned to the plant, no testing is needed. 
Go directly to step 10. 

If the 3880 is to be reinstalled at another location, diagnostic 
tests should be run to verify that the machine is in good 
operating condition. 

1. Set the following switches to the indicated positions. (All 
switches are located on the power switch panel except as 
noted.) 

SWITCH POSITION 
NAME SETTING 

Power Select Local 

Device Power Sequencing Disable 

Storage Director 1 Normal 

Storage Director 2 Normal 

Unit Emergency 
(operator panel) Enable 

Port Switch Diag 

2. Connect the MD power cable to the 3880 and press the 
Maintenance Power On switch to the Power On position. 

3. Insert the MD diskette and connect the signal cable to the 
3880. 

4. Select option 5 on the MD keyboard/display. 

5. Run all wrap tests as instructed by the MD display. For 
instructions on how to connect wrap cables, see INST 90. 

6. Repair any failures found by testing. 

7. Leave a message on the MD diskette indicating that all tests 
ran correctly before removal. (The MD diskette is shipped 
with the 3880.) 

8. Turn power off at the operator panel. 

9. Disconnect the MD from the 3880. 

10. Set the mainline circuit breaker 401 to the Off position. 

11. Set the customer's circuit breaker that supplies power to the 
3880 to the Off position. 

12. Disconnect the 3880 power cable from the ac outlet. 

881216 
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Interface Termination 

See Cable Removal, step 6. 

Disassemble 

Note: ff this is a dual frame configuration, go 
to INST spc 160. 

1. Pull the power cable up and out of the cable hole in the 
floor. 

2. Remove the removable panel located beside the cable 
hole in the base of the 3880. 

3. Roll the 3880 away from the cable hole in the floor. 

4. Reinstall the removable panel. 

5. If the cables are to be removed later, put them under 
the floor and close the cable hole. 

Packing for Shipment 

1. Perform the steps on the Packing Instruction (part 
7357959) that must be done inside the machine and close 
the covers. 

2. Instruct the customer to complete the external packing and 
prepare the machine for shipment as described on the 
Packing Instruction. 

Ship Group Items 

The following items must be shipped with the 3880. Assemble 
them and ensure that the customer packs them with the 
machine. 

Standard Group 

PART PART NUMBER QTY 

Caster Lock 280336 4 

CHL-1 Block Wrap Tool 4299876 1 
Bus 

CHL-1 Block Wrap Tool 4299873 1 
Tag 1 

CTL-1 Terminator Hod 21 2282675 4 

CTL-1 Wrap Cable Hod 21 2346604 1 

CTL-1 Terminator Hod 23 27593~,5 2 

CTL-1 Wrap Cable Hod 23 4299863 1 

3880 DI skette 1 

HD 0 I skettes 
Diskette 1 4747856 1 
Diskette 2 lf 747857 I 
Diskette 3 li7li7858 1 

Select Out Jumper Card 
2-channel 3880 li514308 I 
4-channel 3880 2679li78 I 
8-channel 3880 2679478 2 

Maintenance Library ~anuals 6 

Record Updating 

1 . Complete all necessary removal records and report that the 
removal is complete to the branch office. 

2. Update the Account Records to include this removal. 
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Dual Frame Installation Configuration Procedures 

Dual Frame Configuration (Model 23 Only) 

Two 3880s cannot be installed in a dual frame configuration_ 
unless the following restrictions are met. 

• Be the same Model 

• Operate with the same functional microcode (same EC level) 

Locate 

1. Perform the following on both 3880s: 

Remove the end cover and all mounting hardware opposite 
the operator panel. 

Note: For leased machines, discard locally the covers 
and mounting hardware. 

For customer owned machines, save the covers and 
· mounting hardware. These parts belong to the 
customer. 

Fastening the Machines Together 

1. Locate the three dual frame clamps and ground strap Iii 
in each 3880. (Only five of six clamps will be used. 
Leave the extra clamp on one of the 3880 frames in its 
shipping position.) · 

2. Install five clamps inside the frame IJ so that there is 
no interference with the covers. 

3. Take the dual frame ground strap B from one 3880 
and connect it to the same point on the other machine. 
Keep the extra ground strap. 

Connecting the Dual Frame Cables 

1. locate the two wire cable (part 44 79298) that is 
connected to the Unit Emergency (UE) switch B 
terminals 8 and 9. Route the cables from each 3880 
to the other 3880, 11 and IJ. Co~nect the black wire 
to terminal 11 and the yellow wire to terminal 12, in 
each 3880&. 

2. Reverse the wires on the UE switch g, terminals 5 and 
8, in both 3880s. One wire of the dual frame UE cable 
(part 4479298) should now be connected to terminal 
5. 
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10 
0 
11 
0 
12 
0 

3. Disconnect the following cables in each 3880: 

01B-A 1B2 

018-A 183 

018-A 184 

018-A 185 

Release the cable retainers and route the cables to the 
other 3880 as shown m.m. 

4. Reconnect the cables, in both 3880s, from the 
opposite 3880 into: 

01B-A 182 

018-A 183 

018-A 184 

018-A 185 

5. Route dual frame cables DJ. Fold any excess cable 
into the cable trough liJ. Reinstall all cable retainers. 

_ 6. Return to INST 20, step 6. 

1 4 1 
0 0 0 
8 5 02 
0 0 
9 6 3 
0 0 0 

Unit Emergency 
Switch Rear View 

D 

D 
Place 
Clamps 
Here 

+5 Volt Regulator Box 

Cable Trough EJ 
Cables to/from r.1 
Other 3880 Iii 
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Dual Frame Removal Procedures 

Note: For World Trade countries, refer to WT General 
CEM 257, General Internal Packaging Instructions for 
Replant Machines. 

If the covers that were removed for the dual frame configuration 
were not saved locally, they can be obtained by RPO. (Have 
your customer call the IBM Marketing Representative). Each 
RPO supplies one cover and the mounting hardware. It is not 
necessary to obtain an RPQ for machines that are being returned 
to the factory. 

The RPQs are: 

1. RPQ BB 1000 - No charge for IBM owned machines 

2. RPO 881001 - There is a charge for customer owned 
machines 

Removal of the Dual Frame Cables 

1. Reverse the wires on the Unit Emergency (UE) switch 
fi, terminals 5 and 8, in both 3880s. One wire of the 
dual frame UE cable (part 44 79298) should now be 
connected to terminal 8. 

2. Disconnect the wires going to the UE switch fJ 
terminals 11 and 12 in both 3 880s. Pull this cable 11 
(part 4479298) back into the other 3880 and tape the 
cable below the UE switch. 

3. Disconnect the following cables in each 3880: 

01B-A 182 

01B-A 183 

018-A 1B4 

018-A 1B5 

4. Release the cable retainers and pull the cables back into 
the other 3880. 

5. Reconnect the cables in each 3880 to the following 
locations: 

01B-A 182 

01B-A 183 

018-A 184 

018-A 185 

6. Fold the excess cable into the cable trough behind the 
+5 volt regulator box EJ. 

7. Reinstall all cable retainers that were removed earlier. 

8. Remove the ground strap from one of the 3880s EJ. 
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9. Remove five clamps from the frame II· Return the 
clamps and ground straps to their shipping positions m. 

10. Reinstall the ccr.i'cr, hinges, and striker plates. 

11. Return to step 1 under DISASSEMBLE on INST 140. 

10 7 4 1 
0 0 0 0 

H 8 ~ 6 
12 9 6 3 
0 0 0 0 

Unit Emergency 
Switch Rear View 

II 

a Unit Emergency 
U Switch Cable 
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Safety Inspection Procedure 

Safety Inspection 

The purpose of the safety inspection procedure is to verify the 
safe condition of the 3880 Storage Control. If the inspection 
indicates the safety of the machine is not acceptable, it must be 
made acceptable before IBM service can be performed. 

A safety inspection is needed: 

• When an IBM machine is considered for an IBM service 
agreement. 

• When IBM per-call service is requested and the machine is 
not being serviced by IBM. 

• As part of an alteration and attachments review on any IBM 
machine on lease, rental, service agreement, or per-call 
service. 

• On any machines that are relocated. 

If any of the above four conditions are met, perform the 
following safety inspection procedure. 
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Requirements Before Starting 

Warning: Assume that a safety hazard is present. The 
machine must be powered off before performing this inspection. 
Disconnect all power connections to the machine. 

Read the complete Safety Inspection Procedure before 
performing any steps. 

You must have completed the Electrical Safety Training Course 
For IBM Customer Engineers (self study course 77170 or 
current level). 

Guidelines 

The purpose of this Inspection Procedure is to aid you in 
identifying possible unsafe conditions on the machine you are 
inspecting. Any machine that has not been on an IBM 
Maintenance Agreement must be inspected for safety hazards. 
Each machine, at the time of manufacture, had needed safety 
items installed to protect the owner/operators and service 
personnel from injury. This checklist addresses those items. 
Use good judgement in identifying possible safety conditions not 
covered by this procedure. 

If any unsafe conditions are found, determine if you can safely 
continue this procedure before correcting the problem. 

Consider these examples of conditions and the hazards they 
present: 

• Electrical: A frame that is not grounded can cause a 
serious or fatal electrical shock. 

• Explosives: Bulging capacitors can cause severe injury if 
they explode. 

• Mechanical: Missing belt covers can be the cause of 
injuries. 

Reference Items 

1. The latest machine history should be with the machine. If 
the latest history is not available, continue with this 
procedure and arrange to obtain a copy for future reference. 

2. The IBM Safety Handbook, 5229-8124 should be available. 

3. The IBM Input/Output Equipment Installation Manual 
Physical Planning, GC22-7064 should be available. 

4. A complete set of the Maintenance Library should be 
available: 

• MIM Volume 10 

• PCM Volume 20 (microfiche or hardcopy) 

MOM Volume 30 

• ECM Volume 45 

• MSM Volume 60 

LRM Volume 70 

5. The latest ECA listing for this machine type and model 
should be available. 
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Safety Inspection Procedure 

External Checks 

The remainder of this procedure makes it necessary that the 
power be completely removed from the machine. 

Warning: Proceed only if the machine power is off and the line 
cord is disconnected. 

1. Ensure that all outside covers are installed and not 
damaged. 

2. Check that all latches and hinges are mechanically 
sound end operating correctly. 

3. Ensure that the power cord is not frayed or damaged. 

4. Check that the correct approved power plug is installed 
(U.S. only). 

Note: See the IBM Input/Output Equipment 
Installation Planning Manual - Physical Planning 
for the correct power plug. 

5. Check that the strain relief on the power cord, located 
on the rear of the primary power box, is securely 
fastened. 

6. Check the transformer taps to see that they correspond 
to the power label. 
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Safety Inspection Procedure 

Machine Stability Checks 

1. Check the machine for loose. broken, or binding 
castors. 

2. Check the foot on the bottom of the A-gate for correct 
operation n. 

3880 
MIM 

Note: The foot should not interfere with the 
A-gate opening and closing. The foot should 
lock in the down position when the A-gate is 
open and any weight is put on it (see CARR 
10). 
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Safety Inspection Procedure 

Power Distribution Capacitor Checks 

1 . Inspect the following electrolytic capacitors for any 
swelling or physical damage. Also check that the 
capacitors which need bleeder resistors have them. 

a. C204 through C207 in the DC bulk power 
supply II· C204 through C207 must have 
bleeder resistors. 

b. C201 throu2!!, C203 in the three-phase AC 
bulk supply a 

_ c. Capacitors in power supply 2, area Cxx EJ 
2. Verify that C201 through C203 in the three-phase AC 

bulk supply fJ have covers over the exposed slip-on 
terminals. 
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Safety Inspection Procedure 

Power Distribution Capacitor Checks 
(Continued) 

1. Inspect the following electrolytic capacitors for any 
swelling or physica1 damage. Also check that the 
capacitors which need bleeder resistors have them. 

a. C301 through C304 in the maintenance power 
supp!'/ £1. C301, C302, and C303 must have 
bleeder resistors. 

b. C401 in the primary power box II· C401 
must have a bleeder resistor. 

c. CA0 1 , CA02, CA03, and CA04 in PS2 area 
Axx must have bleeder resistors EJ. 

2. Verify that the following capacitors have covers over 
the exposed slip-on terminals. 

a. C304 in the maintenance power supply El· 
b. CA04 in PS2 area Ax"'- EJ. 
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R301}--l---J.~~~~~ 
R302 
C302---+----1i-

C301--~-----.....µ,;~_., 

C303 

Terminal 
Number 1 
T301TB 

Maintenance Power Panel 

t CP304 
: CP303 
1 CP302 

CP301 

AC DIST/CNTL.Povv•r (Ax>d 

.:11-. .... 

(Base Plate Assembly) 

Safety Inspection Procedure INSP 50 



Safety Inspection Procedure 

Power Distribution Terminal Board Checks 

1. Verify that the following terminal boards have their 
shields in place: 

a. TB201 in the three-phase AC bulk supply El 
b. TB301 in the maintenance power supply IJ 
c. T301TB in the maintenance power supply lfJ 

d. TB401 and TB403 in the primary power box II 
2. Verify that the plastic shield, fastened in front of 

C301-C303 in the maintenance power supply IJ, is in 
place. 

3. Check the cables in the power sections for worn 
insulation and loose or missing strain reliefs. 

4. Verify that PS2 area Axx EJ, Bxx II and Cxx El have 
metal covers fastened on their front sides. 
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Safety Inspection Procedure 

Internal Checks 

3880 
MIM 

1. Check the machine for non-IBM alterations. Were any 
found? 

YES--

NO--

If YES complete ROOS Non-IBM 
Alterations/Attachments Survey. 

2. Verify that the following yellow labels are in place and 
are readable. 

Note: Labels may be in local language. 

a. Four labels IJ; one located on each side of the 
machine on top of each frame member. 

HAZARDOUS AREA 

TRAINED SERVICE PERSONNEL ONLY 

b. In the three phase ac bulk supply IJ. 

CAUTION UNIT WEIGHT 
EXCEEDS 27 KG (60 LB) 

c. In the three phase ac bulk supply EJ. 

DANGER 
550 VOLTS 

d. On the front of the primary power box IJ. 

HAZARDOUS AREA 

TRAINED SERVICE PERSONNEL ONLY 

e. On the front of the primary power box El-

LI NE VOLTAGE 
PRESENT WITH 

MACHINE POWER OFF 
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f. In the maintenance power supply, in front of C304 m. 

DANGER 
550 VOLTS 

g. In PS2 area Axx, in front of C 1-C3 IJ. 

CAUTION 
HIGH VOLTAGE 

ABOVE 500 VOLTS 

Thermal 
Number 1 

TB403 

Three-Phase AC 
Bulk Supply 

--
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Safety Inspection Procedure 

Grounding 

1. See the Electrical Safety For IBM Customer Engineers 
handbook, for the procedure to measure power 
receptacle and equipment ground. Also, verify that the 
machine is grounded correctly. 

2. Verify that the green and yellow wire or ground straps 
are in place for the following assemblies: 

a. AC Bulk Supply (green and yellow wire is 
attached to the bottom of the power supply 
boxD). 

1) A green and yellow wire in the cable from 
TB201 EJ to connector PC204 attached 
to the back of Area Cxx. 

2) A green and yellow wire in the cable from 
TB201 EJ to the primary power box (4xx). 

3) A green and yellow wire in the cable from 
TB201 EJ to the fan located below the +5 
Vdc regulator in PS 1. 

b. PS1 Area Axx 

1) A green and yellow wire in the cable going 
from the rear center of the Primary Power 
box to PA 10 connector located on the 
lower rear of Area Axx. 

c. A green and yellow wire going from the 
diskette drive motor to the machine frame. 

d. A green and yellow wire from the A-gate fans 
to the fan mounting on the machine frame. 

e. A ground strap from the machine frame to the 
A-gate. 

f. Two ground straps connecting the B-gate to 
the machine frame. 

_ g. Four green and yellow wires connecting the 
four 8-gate fan housings to the B-gate frame 
(located on the bottom of the B-gate). 

h. A green and yellow wire in the cable from the 
fan in Area Bxx to PA09 connector in Area 
Axx. 

i. A green and yellow wire in the cable from 
PA09 connector in Area Axx to the 1 BP21 
connector on the bottom of the B gate. 

This completes the safety inspection in the power off 
environment. 
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~u111111c:11 y u1 vve1rn1ng Laoe1s 

listed below are the part numbers of warning labels in various language groups. 

LABEL 

USA-ENGLISH 
WARNING label grou~ (supplied with all orders) 

•HAZARD (large) 
•HAZARD (small) . 
•DANGER 550 V 
•THIS MACHINE IS WIRED 
•LINE VOLTAGE PRESENT 

BRAZILIAN-PORTUGESE 
WARNING label group 

•HAZARD 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LI NE VOLTAGE PRESENT 

CHINESE 
WARNING label group 

•HAZARD (large) 
•HAZARD (small) 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LINE VOLTAGE PRESENT 

CANADIAN-FRENCH 
WARNING label group 

•HAZARD (large) 
•HAZARD ( sma I 1 ) 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LINE VOLTAGE PRESENT 

FRENCH 
WARNING label group 

•HAZARD (large) 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LINE VOLTAGE PRESENT 

FRENCH-DUTCH 
WARNING label group 

•HAZARD 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LINE VOLTAGE PRESENT 

FINNISH 
WARNING label group 

•HAZARD 
•DANGER 550V 
•THIS MACHINE IS WIRED 
•LI NE VOLTAGE PRESENT 
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PART 
NUMBER QUANTITY 

no number 
5236793 4 

369207 1 
2582954 2 

345762 1 
138755 2 

4518874 
6815183 5 
5718488 2 
6815196 1 
6815188 2 

4518882 
no number 1 
no number 1 
no number 1 
no number 1 
no number 1 

4518877 
4948492 4 
4948490 1 

no number 2 
6815189 1 
6825808 2 

4518873 
8326722 5 
1731444 2 
6815192 1 
6812828 2 

4518879 
8329450 5 
4420468 2 
8329449 1 
8329452 2 

4518878 
5562398 5 
6825833 2 
6825864 1 
6825818 2 

Summary of Warning Labels INSP 90 . 

PART 
LABEL NUMBER QUANTITY 

GERMAN 
WARNING label group 4518871 

•HAZARD (large) 4056733 4 
•HAZARD (small) 6815193 1 
•DANGER 550V 5718485 2 
•THIS MACHINE IS WIRED FOR 6815195 1 
•LINE VOLTAGE PRESENT 6815194 2 

ITALIAN 
WARNING label group 4518872 

•HAZARD 6815181 5 
•HAZARD (small) no number 1 
•DANGER 550V 6815831 2 
•THIS MACHINE IS WIRED FOR 6815191 1 
•LINE VOLTAGE PRESENT 6825820 2 

JAPANESE 
WARNING label group 4518876 

•HAZARD 8326797 5 
•DANGER 550V 6825839 2 
•THIS MACHINE IS WIRED FOR 6825867 2 
•LINE VOLTAGE PRESENT 6825840 2 

KOREAN 
WARNING label group 4518883 

•HAZARD (large) 2679448 4 
•HAZARD (small) 2679447 1 
•DANGER 55ov 2679446 2 
•THIS MACHINE IS WIRED FOR 2679449 t 
•LINE VOLTAGE PRESENT 2679450 2 

NORWEGIAN 
WARNING label group 45 J.8881 

•HAZARD 4423212 5 
•DANGER 550V no number 2 
•THIS MACHINE IS WIRED FOR no number l 
•LINE VOLTAGE PRESENT 44 '8722 2 

SPANISH 
WARNING label group 4518875 

•HAZARD 6815180 5 
•HAZARD ( sma 11) no number 1 
•DANGER 550V 6825830 2 
•THIS MACHINE IS WIRED FOR 6815190 1 
•LINE VOLTAGE PRESENT 6815185 2 

SWEDISH 
WARNING label group 4518880 

•HAZARD 8551904 5 
•DANGER 550V 8551902 2 
•THIS MACHINE IS WIRED FOR 8551907 1 
•LINE VOLTAGE PRESENT 8551903 2 
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Safety Inspection Procedure 

Power Sequencing 

1. To verify customer power is correct, see the Safety 
Handbook For IBM Customer Engineers. and perform 
the power receptacle and primary power checkouts. 

2. Verify that the machine will power up and down 
correctly using the SUBSYSTEM POWER On/Off 
switch. 

3. Test the ability to drop power to the subsystem storage 
and each storage director. 

THIS CONCLUDES THE SAFETY INSPECTION. KEEP THIS 
COMPLETED CHECKLIST WITH THIS MACHINE. 

DATE 
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Special Characters 
+5 v 

regulator location . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . LOC 20. MIM 
de power location . . • . . • . • • • • . • • • . . • . . . . . . . • . . . • • . . . . . . . . . . . LOC 50, MIM 

+8.5 Vdc power location . . . . • • . . • • • • . . . • • . . . . . • . . . . . . . . . • . . . . . . LOC 50, MIM 
-5 Vele power location • • . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 50, MIM 

A 
ac bulk supply location • • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 30. MIM 
ac power distribution/control location ............................... LOC 45, MIM 
address in . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 305, MSM 
address out . . . . . • . . • • . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . OPER 300. MSM 
address redrive (CMAR) cards .•.....•.......................... OPER 105, MSM 
addressing, Model 21 . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 32, MIM 
addressing, Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 35, MIM 
address switch settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 70, MIM 
adjustments 

diskette drive ......................•................. ; . . CARR 120. MIM 
gate foot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 10, MIM 

aids 
diagnostic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 40, MSM 
problem determination . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . POA 1 O. MSM 

alternate controller selected . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 25, MSM 
analysis procedures .......................................... INTRO 28, MIM 
analyzer, logic ..•....•.................•.................... PDA 740, MSM 
areas, functional . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 42. MIM 
attachments 

channel, Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 30. MIM 
channel, Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 34, MIM 
DASO, Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 30. MIM 
DASO. Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 34, MIM 
processor, Model 21 ....................................... INTRO 30. MIM 
processor, Model 23 .......••.............................. INTRO 34, MIM 

auxiliary microprocessor adapter (CMAA) card . . . . . . . . . . . . . . . . . . . . OPER 25,55, MSM 
auxiliary power location ......................................... LOC 55, MIM 

B 
bibliography . . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . REF 5, MSM 
block diagrams. channel ....•.............................. CARR 491 TCA, MIM 
block tool connection, channel wrap • . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 216, MIM 
board maintenance . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 205. MIM 
bulk power panel ........•.................................... PWR 56, MIM 
bulk power supply location, de ..............•..................... LOC 25, MIM 
bus in . . . . . • . . . . • • . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . • . . . . OPER 305,365, MSM 
bus out .•••....••...•......•...•.....••........•.....• OPER 300,360 MSM 

c 
cable connector locations . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . LOC 100, MIM 
cables 

CE safety practices ...••...•....•...........•................ SAFE 1, MIM 
checkout . . . . . • . . . • • • . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . CARR 216, MIM 
installation . . . . • . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . INST 100. MIM 
locator chart . . . . . . . • . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . • . CARR 482 TCA, MIM 
locator, intraboard .•...••...•....•..................... CARR 480 TCA, MIM 
swap, channel interface . • • . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . CARR 230,370 MIM 

cache po"'9r locations . . • • . . . . • • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 50, MIM 
capacitor checks . • • . . • • • • . . . • • . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . INSP 40, MIM 
card contact assignment . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 1 7, MI M 
card descriptions 

channel interface . • • . • • . . . • • • . . . . • . . . . • . . . . . . . . . • . . . . • . . . . . OPER 35, MSM 
subsystem storage area •....••...................•......... OPER 105. MSM 

card diagrams 
control area • • . . • • • • . . . . • • . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 60. MSM 
subsystem storage area . . • • • . • . . • • . . . . . . . . . . . . . . • . . . . . . . . . . OPER 110, MSM 

card pin assignment . . . • • • . . . . • . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . CARR 200, MIM 
card to card data flow 

data buffer .•••.•.••••........••....•...................• OPER 75; MSM 
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port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 90, MSM 
port adapter • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 90, MSM 
storage control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
control interface .... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 115, MSM 

COX (channel data transfer) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 35, MSM 
central power control board location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 60, MIM 
channel bus out parity check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 15, MSM 
channel 

attachment Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 30, MIM 
attachment Model 23 ...................................... INTRO 34, MIM 
block diagrams . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 491 TCA, MIM 
cable checkout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 216, MIM 
check 1 . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 125, MSM 
enable/disable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 229, MIM 
features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 30-48, MIM 
locations ................................................. LOC 15, MIM 
monitor ................................................ PDA 710, MSM 
switches ................................................ PWR 74, MIM 
switching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 62, MIM 
wrap block tool connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 216, MIM 
wrap test, electronic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 215, MIM 

channel data transfer (COX) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 15,35. MSM 
channel initiated sequence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 310, MSM 
channel interface (CIF) 

cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 35. MSM 
card diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 40, MSM 
card to card data flow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 50, MSM 
cable swap .......................................... CARR 230,370, MIM 
isolation aids ........................................ CARR 490 TCA. MIM 
description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 300,305, MSM 
description .............................................. INTRO 50, MIM 

channel search (CSR) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 15,35, MSM 
channel sequence control (CSC) card . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 15,35, MSM 
checkout procedure. power ...................................... PWR 32, MIM 
checkout, channel cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 216, MIM 
checks 

1. channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 65, MSM 
2, channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 130, MSM 
adjust, remove, replace . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 1, MIM 
control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 5. MSM 
channel bus out parity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 15. MSM 
error reporting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 50, MSM 
equipment .............................................. SENSE 5, MSM 
safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 50, MIM 
voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 32, MIM 

CIF (channel interface) cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 35, MSM 
circuit card connector assignments location . . . . . . . . . . . . . . . . . . . . . . . . . . LOC BO, MIM 
circuit maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 200, MIM 
CLK (clock) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 15,55, MSM 
clock (CLK) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 15,55, MSM 
clock start and stop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 65, MSM 
clock stopped check 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 110, MSM 
CMAA (auxiliary microprocessor adapter) card . . . . . . . . . . . . . . . . . . . . OPER 25,55, MSM 
CMAR (address redrive) cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 105, MSM 
CMCA (communication adapter) card . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 15, 75, MSM 
CMCD (port adapter) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 25, MSM 
CMDA (storage driver address) card . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
CMDO (storage driver data) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
CMOR (data redrive) cards .•.................................. OPER 105. MSM 
CME 1 (error correction code 1) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
CME2 (error correction code 2) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
CME3 (error correction code 3) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
CMPB (port buffer) cards ....•................................. OPER 90. MSM 
CMPC (port control) card . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 90. MSM 
CMSA (storage address) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
CMSH (storage) cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 105, MSM 
codes. error . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . see error codes index (ECI) section, ECM 
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command 
out . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 300. MSM 
reject . . . . • . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 15. MSM 
retry .....•..•.•.•.•.................................. OPER 26CJ~MSM 

communication adapter (CMCA) card . . . • • . . . . . . . . . . . . . . . . . . . . . . OPER 15,75~ MSM 
communication buffer ..•......•...•...•.••...•............... OPER 330, MSM­
communication registers • • . . . . . . . . . . • . . . • . . . . . • • . . . . . • . . . . . . . . OPER 330, MSM 
connectors location ...•....••.....•............................ LOC 95, MIM 
control area 

card descriptions .........•.....•..••.•........•........... OPER 55, MSM 
card diagram . • • . • • • . • . . • . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . OPER 60. MSM 
description • . • . . • . . • . . • . . • . . • • . . . . • . . . . . . . . . . • • . . . . . . . . . . OPER 65, MSM 

control cards .•.•....•.....•.•.•..........•.............••.. INTRO 52, Ml.M 
control checks . . . . . . • . . . . . • • . . . • • . • . • . . . . . . . . . . . . . . . . . . . . . . . SENSE ·5, MSM 
control commands, paging mode ............•................•.. OPER 205, MSM 
control interface (CTL-1) ..... , •....•.•........... : ..... OPER 115,360-380, MSM 
control interface wrap cable installation . • • . . . . . . . . . . . . . . . . . . . . . . • . CARR 210, MIM 
convenience outlet location •.............................•..... LOC 95, 96, MIM 
correctable errors .....•.....•................. ; . , . . . . . . . . . . . SENSE 25, MSM 
crossovers location ..............•.....•..• : . . . . . . . . . . . . . . . . . . LOC 90, MIM 
CSC (channel sequence control) card ..••.......•.................. OPER 35. MSM 
CSR (channel search) card . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • OPER 15.35. MSM 
CTL-1 (control interface) ............................... OPER 115,360-380, MSM 

D 
DASO attachment Model 21 . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . INTRO 30. MIM 
DASO attachment Model 23 ...•......................... · ......• INTRO 34. MIM 
data buffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . OPER 50-75. MSM 
data check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . SENSE 15, MSM 
data flow . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 40. MSM 
data in ..............•.•................................. OPER 305, MSM 
data out ..........•...........•.........•................ OPER 300, MSM 
data redrive (CMOR) cards .................................... OPER 105. MSM 
data transfer address (DXA) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 75, MSM 
data transfer data lOXO) card . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 75, NISM . 
de bulk power supply location . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 25. MIM 
de power switches ....................................•....... PWR 27. MIM 
OCT (device counter) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 25, 115, MSM 
DOC (director-to-device controller) card . . . . . . . . . . . . . . . . . . . . . . . . . . • . OPER 15, MSM 
device connectors ............................ , .......... CARR 380 TCA, MIM 
device counter (OCT) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . OPER 25, 115. MSM 
device interface power board location .................•........... : . LOC 65. MIM 
device power sequencing switch ............... , ... ; . . . . . • . . . . . . . • PWR 2 7, MIM 
Device Release command .........................•.....•..... OPER 235, MSM 
device reservation ..••..........................•............ INTRO 62, MIM 
Device Reserve command ...••................................ OPER 235, MSM 
device sequence driver ••.•.••............ ·. . . . . . . . • • . . . • • . . • . . . . PWR 81, MIM 
device tag sequence . . • • . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . OPER 370-380, MSM 
diagnostic microcode . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . • • . . . • • INTRO 28. MIM 
diagnostic restrictions . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . ST ART 11. MIM 
Diagnostic Sense/Read command . . . . . . . . . . . . . . . . . . . • . . . . . • • . . . . OPER 235, MSM 
diagnostic, channel wrap . . . • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . CARR 215. MIM 
diagnostic, channel block wrap ......................•.. ~.... . . • CARR 215. MIM 
diagnostics aids ...........• , . . . . . . . . . . . . . . . . . . . . • . • . . . • . . . . . • . • MD 40, MSM 
direct mode commands . . . • • . . . . . . . . . . . . . . . • . . . . • . . . . . . • • . . • • OPER 210. MSM 

control commands ..........•....................•.....•. OPER 230. MSM 
search commands . • . . • . • . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . OPER 240. MSM 
sense commands • • . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . • . . . . . . . OPER 235. MSM 
write commands ............•..........................•• OPER 225. MSM 

director-to-device controller (DOC) card ............. · .......•• OPER 15,35,115, MSM 
Discard Block command •..................................... OPER 205, MSM 
diskette drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . INTRO 60; MIM 

components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • • . . . . • . OPER 345, MSM ·· 
theory ..................•..................... , ...• , . . • . . CARR 110 •. MIM 
driver receiver (ORR) card ..... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 125, MSM 
ORR (driver receiver) card . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 125, MSM 
DSCR (dynamic storage control and refresh) card . . . • . . . . . . • • . . . . • . OPER 25,55, MSM 
dual frame installation ....•..........................•........ INST. 150, MtM 
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dual frame removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 160, MIM 
DXA ldata transfer address> card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 15,75, MSM 
DXD ldata transfer data) card . • . . • . . • . • . . . • . . . • . . . . . . • • • . . . . . OPER 15,75, MSM 
dynamic storage control and refresh (DSCR) card . . . • . . • • . . . • . . . • . . OPER 25,55, MSM 
dynamic trace tables ..•...•..••...............•...•....•..... PDA 105, MSM 

E 
electronic \Yf&p • • • • • . • • • • . . . • . . . . • • . . • • . • • • . • • . • • • . • • . • . • • . . . INST 90. MIM 

test • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 215, MIM 
block tool connection . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 216, MIM 

emergency switch, unit •..•.•..........•...•...............•... PWR 74. MIM 
end of cylinder • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 20. MSM 
end of file . . • . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 265, MSM 
entries from other maintenance libraries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MLX 2, MIM 
entry from another machine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . START 100, MIM 
environmental data present . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 25, MSM 
equipment check . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 15, MSM 
Erase command .•.......................................... OPER 225, MSM 
error alert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 335,365, MSM 
error analysis . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MO 40, MSM 
error correction code 1 (CME 1) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
error correction code 2 (CME2) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
error correction code 3 (CME3) card . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . OPER 95. MSM 
errors, check 1 . • . • . . . . . • . . . • • . . . • . . . . . . . . . • • . . . . . . . . . . . . . . . . MD 50, MSM 
errors • . . . • . . . • • . . • . . • • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . OPER 65, MSM 

usage, overrun, and error . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 5, 170-185, MSM 
subsystem storage . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 190-245, MSM 

error codes . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . see error codes index (ECI) section, ECM 
expanded storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . see subsystem storage density, MSM 
exits from other maintenance libraries . . • . . . . . . . . • . . . . • . . . . . . . . . • . . . . MLX 2, MIM 
exterior machine checks . . . . • . . . • . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . INSP 20, MIM 
external registers • . . . • . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . OPEA 70, MSM 

description . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 65, MSM 
summary . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 10, MSM 

F 
failure determination •.••.••..••...•.......•......•.......•... START 11, MIM 
features, channel • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • • . . . • . . . . INTRO 30-48, MIM 
file control card . . • . . • . . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . OPER 345, MSM 
file protected . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 22, MSM 
foot adjustment . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 10, MIM 
format F, messages • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 195-250, MSM 
format F, subsystem storage errors . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 190-250. MSM 
format identifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 35, MSM 
format 0, program or system checks, Model 21 . . . . . . . . • . . . • . . . . . . . . SENSE 45, MSM 
format 0, program or system checks, Model 23 . . . . . . . . . . . • . . . . • . . . . SENSE 50. MSM 
format 2, storage director equipment checks • • . • • . . . . . . . . • . . • . . . . . . SENSE 55, MSM 
format 3, storage director control checks . . . . . . . . . . . . . . . . . . . . . SENSE 110-165, MSM 
format 6, usage statistics and overrun errors . . . . . . . . . . . . • . . . . . SENSE 170-185, MSM 
formats, 0-F, introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 5, MSM 
formatting • • . . . . . • . . . . • . . . • • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . OPER 2 70, MSM 
frame location . . • • . • . . . • • . . . . . . • . . . . . . . . . . . . . . . • . . . . . . . • . . . LOC 95,96, MIM 
functional areas • • . . • . . • . • . . • . . • • . . . . . . . • . . . . . . . . • . • • . . • . . . . . INTRO 42, MIM 

G 
gate boards location ..•..•...................•.................. LOC 75, MIM 
gate foot adjustment ; . . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 10, MIM 
gate parts location . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 95,96, MIM 
grounding • . . . • .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 80, MIM 

H 
HOSCS (high density static control storage) cards . . . . . . . . . . . . • . . . • . OPER 25,55. MSM 
high density static control storage IHDSCS) cards . . . . . . . . • • . . . • . . • . OPER 25,55, MSM 
hold out ••.•••.•.•..• • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 300, MSM 

identification, storage director . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 10, MIM 
identification, subsystem storage . . . . . . . . . . . . . • . . • . . . . . . . . . . . • . . . . . INST 10, MIM 
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identifier, format . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 35, MSM 
identifier, message . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 35, MSM 
IML storage director . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MO 150, MSM 
inbound lines .............................................. OPER 365, MSM 
indicators 

power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 74, MIM 
power check .............................................. PWR 17, MIM 
power on status . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 27, MIM 
primary power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 22, MIM 

indirect registers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 40, MSM 
description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 80, MSM 
summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 40, MSM 

initial microcode load . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 325. MSM 
initial microcode load reset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 320, MSM 
initial selection sequence . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 310 ,315, MSM 
inspection, safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 10, MIM 
installation, cable ............................................ INST 100, MIM 
internal checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 70, MIM 
internal registers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 70, MSM 
interrupt bytes description ..................................... PDA 125, MSM 
interrupts ................................................ OPER 260, MSM 
interval timer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 65, MSM 
intervention required . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 15, MSM 
intraboard cable locator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 480 TCA, MIM 
isolation aids, channel interface . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 490 TCA. MIM 
isolation procedures .......................................... INTRO 28, MIM 

L 
libraries, entries and exits . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MLX 2, MIM 
library, 3880 maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 5, MIM 
light emitting diode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 345, MSM 
limit amplifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 355, MSM 
local/remote switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 27, MIM 
logic analyzer ............................................... POA 740, MSM 
logic board pin identification location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 84,85, MIM 
logic power . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 17, MIM 
lower port registers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 100, MSM 

M 
machine reset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 320, MSM 
machine stability checks ........................................ INSP 30, MIM 
maintenance (MNT) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 25, 125, MSM 
maintenance analysis procedures ................................. INTRO 28. MIM 
maintenance area data flow . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . OPER 125, MSM 
maintenance card start and stop ......... ~ . . . . . . . • . . . . . . . • . . . . . . . OPER 65, MSM 
maintenance connection ....................................... INTRO 54, MIM 
maintenance connection (MNT-C) functional area . . . . . . . . . . . . . . . . OPER 120-130, MSM 
maintenance connection tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PDA 120, MSM 
maintenance device adapter control IMDAC) card . . . . . . . . . . . . . . . . . . . . OPER 125, MSM 
maintenance device adapter registers (MDAR) card . . . . . . . . • . . . . . . . . . . OPER 125, MSM 
maintenance diagram manual (MOM) syntax description • see the Legend (LGND) section. MIM 

Maintenance Information Manual IMIM) description .................... INTRO 25, MIM 
maintenance libraries entries and exits . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . MLX 2, MIM 
maintenance library, 3880 ...................................... INTRO 5, MIM 
maintenance methods ........................................ INTRO 28, MIM 
maintenance mode, MO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 40, MSM 
maintenance operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 340, MSM 
maintenance plan. 3880 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 28. MIM 
maintenance power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 17, MIM 
maintenance power switch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 2 7. MIM 
maintenance power supply - 60 Hz location ........................... LOC 35, MIM 
maintenance power supply - 50 Hz location . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 40, MIM 
maintenance 

board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 205, MIM 
circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 200, MIM 
prerequisites ............................................. INTRO 28, MIM 
procedures . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . INTRO 28, MIM 
programs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 28, MIM 

Index INDEX 2 
subsystem storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 28. MIM 
unguided . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 20, MSM 

masks, sequence and service .................................... PWR 39, MIM 
MD (maintenance device) 

concurrent operations . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . • . . . . . • • . MD 50. MSM 
error displays . . . . . . . • . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . MD 30. MSM 
how to use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 20. MSM 
introduction . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . MD 10, MSM 
maintenance mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 40, MSM 
operations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 130, MSM 
option restrictions .................................•....... START 11, MIM 
options . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . MD 130, MSM 
programs run from . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . MD 190. MSM 
SD-SD error analysis . . . . . . . . . . . • . . . . . . . . . . . . . . . . • . . • . . . . . . . . MD 40. MSM 
storage director reset with . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 160, MSM 
support mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 50, MSM 

MDAC (maintenance device adapter control) card . . . . . . . . . . . . . . . . . . . . OPER 125, MSM 
MDAR (maintenance device adapter registers) card ............•...... OPER 125, MSM 
MOM (maintenance diagram ·manual) syntax description . see the legend (LGND) section. MIM 

message codes 
description, format F ...............................•..... SENSE 190, MSM 
format 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 105. MSM 
format 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 165. MSM 
forrnat 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . SENSE 185. MSM 
format F . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 195, MSM 

message identifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 35. MSM 
message to operator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 20, MSM 
microcontroller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 375, MSM 
microcode, diagnostic . . . • . . . . . . . . . . . . . . . • • . . • . . . • . . • . . . . • . . . . INTRO 28, MIM 
MIM description • . • . . . . . • . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . • . . . • INTRO 25, MIM 
MNT (maintenance) card . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 25.125, MSM 
modes of operation, Model 21 . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 32, MIM 
monitor, channel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PDA 7 10. MSM 
motor and drive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 345, MSM 
MSM section description . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . INTRO 10. MSM 
multiple track operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . • • . . • OPER 265, MSM 

N 
no record found . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 22. MSM 
No-Operation command, paging mode ............................ OPER 205, MSM 
No-Operation command, direct mode . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 

0 
offline servicing. diskette drive . . . . . . . • • . . . . . . . . . . . . . . . • . . . . . . . . CARR 110, MIM 
OL T (online test) . • . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . see the OPER section, MIM 

descriptions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PRG 40, MIM 
prerequisites . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . PRG 5, MIM 

OL TEP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . PRG 25, MIM 
OLTSEP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . • . . . PRG 10, MIM 
online tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . • • . . See OL T 
OPER section description . . • • . . • . . . • . . • . . . . • . . . . . . . • . . . • • . . . • . . . OPER 5, MSM 
operating modes, Model 21 . • . . • . . . . . . . • . . . . . . . . . . • . . . . . • . . . . . . INTRO 32. MIM 
operating sequence . . . . . . • . . . . . . . . . . • • . . . • . . • . . . . . . . . . • . . . . . OPEA 350. MSM 
operation incomplete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 22, MSM 
operational in ............................................. OPER 305, MSM 
operational out . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . . • . • . • • . OPER 300, MSM 
operations, MD . • • . . . . • . . • . . . . . . • . • • • . . • . . . • . . . • • . • . • . . . • . . . MD 130, MSM 
operator and power switch panels . . . . . • . . . . . . . • . . . . . . . • . . . • . . . . . . INTRO 60, MIM 
operator panel ..............•...................•............. PWR 74. MIM 
options, MD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . MD 130. MSM 
orientation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 265, MSM 
outbound lines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 360, MSM 
overflow record . . . . . . . . . . . . . . . . • . . . . . . . . . • . • . . . . • . . . • . . . • . . OPER 2 70, MSM 
overrun errors ..•. ; • . . . . . . . . . . . . . • . . • . . . . . . . . . . • . • . • • . . . • • . • SENSE 5, MSM 
overview, Model 21 . . • . . • • . . . . . . • . . . . . . . . • . . . . . . • . . . • • . . . • . . . INTRO 30. MIM 
overview, Model 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . INTRO 34, MIM 
paging mode commands 

control ................................................ OPER 205, MSM 
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read data .............................................. OPER 200, MSM 
search ................................................ OPER 210. MSM 
sense • . . • . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . OPER 2 10, MSM 
write data • . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . OPER 200, MSM 

p 
panel, operator ......•.•..................................... PWR 74, MIM 
panels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . INTRO 60. MIM 
permanent errors . • . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 20. MSM 
phototransistor . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . OPER 345, MSM 
pin assignment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 200, MIM 
pin identification . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 101, MIM 
port adapter (CMCD) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 25, MSM 
port adapter ..........................................•.... INTRO 50. MIM 
port and port adapter card to card data flow . . . . . . . . . . . . . . . . . . . . . . . . . OPER 90, MSM 
port buffer (CMPB) cards . . . . . . . • . • . . . . . . . . . . . . . . . . . . . • . . • . . . . . OPER 90, MSM 
port cards . . • . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 52, MIM 
port control (CMPC) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 90, MSM 
port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 52, MIM 
power 

analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . PWR 91, MIM 
check indicator . . • . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 17. MI M 
distribution capacitor checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 40, MIM 
distribution terminal board checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 60, MIM 
distribution/control location .................................... LOC 45, MIM 
introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 17, MI M 
panel, primary ............................................. PWR 72. MIM 
select switch • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 2 7. MI M 
sense conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 4 1 • MI M 
sense registers . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 3 9, MI M 
sequencer and monitor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 22,37, MIM 
sequencing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 95, MIM 
sequencing switch, device . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 2 7, MI M 
stack label location .........•..•............................. LOC 15. MIM 

power off procedure . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 17, MI M 
power on reset . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 65,320, MSM 
power on status indicators •..................................... PWR 27, MIM 
power supplies, locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 25-65, MIM 
power switch panel . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 7 1 , MI M 
power switch panels .••...................................... INTRO 60, MIM 
power switches .............•............•.•................. PWR 27, MIM 
power symptom code table ...................................... PWR 40, MIM 
power-on sequence ........................................... PWR 24, MIM 
prerequisites, maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 28. MIM 
primary power box - 50 Hz except Japan location . . . . . . . . . . . . . . . . . . . . . . LOC 41, MIM 
primary power box - 60 Hz and 50 Hz Japan location ................... LOC 43, MIM 
primary power 

control ......••........•.........•......................• 
indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
panel .................................................. . 

probability code . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
problem determination aids . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
procedures 

PWR 22, MIM 
PWR 22, MIM 
PWR 72. MIM 
MD 20, MSM 

PDA 10, MSM 

isolation . . • • • . • . . . . . . . . . . . . . . . . . . • . • . . . . . . . • . . . . . . . . . . . . INTRO 28, MIM 
maintenance . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 28, MIM 
maintenance analysis ....................................... INTRO 28, MIM 
relocation/removal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 140. MIM 
replacement . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 28, MIM 

processor attachment ..................•...................... INTRO 30, MIM 
program or system checks. Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 45, MSM 
program or system checks, Model 23 ............................ SENSE 50, MSM 
program status word storage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 65, MSM 
program status word swap . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 65, MSM 
programming • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 10, MIM 
programs run from MD . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • MD 190, MSM 
programs, maintenance ....•.................................. INTRO 28, MIM 
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raw read data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 355, MSM 
read amplifier . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 355, MSM 
Read and Reset Buffered Log command ............................ OPER 235. MSM 
read circuit principles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 355, MSM 
Read Count command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 215, MSM 
Read Count-Key-Data command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 215, MSM 
Read Data command, paging mode . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 200,215, MSM 
read hit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 200, MSM 
Read Home Address command ................................. OPER 215. MSM 
Read Initial Program Load command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 220, MSM 
Read Key-Data command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 215. MSM 
read miss ................................................ OPER 200, MSM 
Read Multiple Count-Key-Data command . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 220, MSM 
Read RO command • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 2 15, MSM 
Read Sector command ....................................... OPER 220. MSM 
Recalibrate command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 
recycle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 360, MSM 
references and support material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 28. MIM 
refresh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
registers 

external . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 10, MSM 
indirect . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 40. MSM 
shadow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 70, MSM 
upper/lower port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . REF 60.100, MSM 

regulator cards location ......................................... LOC 23, MIM 
regulator, +5 v location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 20. MIM 
relay terminal locations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 81, MIM 
relocation/removal procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 140, MIM 
Remote Switch features . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 30,34, MIM 
removal/relocation procedures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 130, MIM 
repair actions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 32, MIM 
repairing the 3880 ........................................... START 11. MIM 
replacement procedures ....................................... INTRO 28. MIM 
request in ................................................ OPER 305, MSM 
reset command ............................................ OPER 320, MSM 
reset storage director . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MO 160. MSM 
resets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 320, MSM 
Restore command .......................................... OPER 230, MSM 

s 
safety checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 50. MIM 
safety inspection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 10, MIM 
safety . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 110, MIM 
SBP (select out bypass) cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 35, MSM 
SCK (switch clock) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 35. MSM 
scoping information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 1 7. MIM 
SOM (storage director microprocessor) card . . . . . . . . . . . . . . . . . . . . . . OPER 25,55, MSM 
SOR (switch driver receiver) c~rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 35, MSM 
SOT (switch driver terminator) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 35, MSM 
Search Home Address Equal command . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Search ID Equal command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210, MSM 
Search ID Equal command .................................... OPER 240, MSM 
Search ID Equal or High command ............................... OPER 240, MSM 
Search ID High command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Search Key Equal command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
Search Key High command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 240, MSM 
section description. MSM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 10, MSM 
Seek and Seek Cylinder commands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 
Seek Head command . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 
Seek, Seek head, and Seek cylinder commands ...................... OPER 205. MSM 
select hold ............................................... OPER 360, MSM 
select in ................................................. OPER 305, MSM 
select out bypass A through 0 (SBP) cards . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 35, MSM 
select out . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 300, MSM 
selective reset ............................................. OPER 320, MSM 
sense byte 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 15. MSM 
sense byte 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 20. MSM 
sense byte 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 25, MSM 

Index INDEX 3 
sense byte 3-5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 30. MSM 
sense byte 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 32, MSM 
sense byte 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 35. MSM 
sense bytes summary • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . SENSE 10. MSM 
Sense command •..................................••.•.... OPER 210, MSM 
Sense command . . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . OPER 235, MSM 
Sense l/D command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210,235, MSM 
sense registers .............................................. PWR 39. MIM 
Sense Subsystem Status command . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . OPER 235, MSM 
Sense Subsystem counts command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 235. MSM 
sense, introduction . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . SENSE 5, MSM 
sequence chart • . . . . . . . . • • . . . . . . . . • • . . • . . . . . . . . . . . • . . . . . . . . OPER 375, MSM 
sequence driver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 81, MIM 
sequence masks ............................................. PWR 39, MIM 
sequencing attached device strings . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . PWR 81. MIM 
sequencing prerequ1s1tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . PWR 76. MIM 
service in ......•........•.........••••................... OPER 305. MSM 
service out . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . OPEA 300, MSM 
servicing, diskette drive offline . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . CARA 110, MIM 
Set File Mask command · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . OPER 230, MSM 
Set Paging Parameters command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 205. MSM 
Set Sector command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 205.230. MSM 
Set Subsystem Mode command . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 230, MSM 
settings of switches ................................••......... ·INST 40. MIM 
shadow registers . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . OPER 70, MSM 
Space Count command . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . OPER 230. MSM 
special reset .............................................. OPER 320, MSM 
stability checks, machine ....................................... INSP 30. MIM 
Start section description ....................................... START 11. MIM 
state save-tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . POA 110.300. MSM 
status in ................................................. OPER 305. MSM 
status indicators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . PWA 27. MIM 
status information . . . . . . . • • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . OPER 260, MSM 
status pending in the storage director . . . . . . . . . . . . . . . . . • • . . . . . . . . . OPER 260, MSM 
status pending in the device . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 260, MSM 
stepper motor assembly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 345, MSM 
storage (CMSH) cards ....................................... OPER 105, MSM 
storage address (CMSA) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPEA 95. MSM 
storage addressing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95. MSM 
storage control cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . OPER 95, MSM 
storage control and storage card to card data flow . . . . . . . . • • . . . . . . . . . . OPER 95, MSM 
storage control and data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 52, MIM 
storage control and data cards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • INTRO 52. MIM 
storage control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . OPEA 95, MSM 
storage data flow . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • . OPER 95, MSM 
storage director 

channel check 1 . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . SENSE 125. MSM 
clock stopped check 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SENSE 110-120, MSM 
communication . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 330, MSM 
data flow, card to card ..................................... OPER 15, MSM 
data flow diagrams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 20. MSM 
equipment checks .•..•................ -. . . . . . . . . . . . . . • . . • • SENSE 55. MSM 
IML . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . • . . . . . . MD 150. MSM 
initiated sequence . . . . . . . . . . . . • . . . . . . . . • • . . . . . . . . . . . . . . . . . OPER 315. MSM 
microprocessor (SOM) card . . . . . . . . . . . . . . • • . • . . . . . . . . • • • . . OPER 25,55, MSM 
reset . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . MD 160, MSM 

storage driver address (CMDA) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
storage driver data (CMDD) card .................. ·. . . . . . . . . . . . . . . OPER 95, MSM 
storage operation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 95, MSM 
storage, subsystem, Model 21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 32. MIM 
storage, subsystem, Model 23 .................................. INTRO 34, MIM 
subsystem description . . . . . . . . . • . . . . . . . . . . • . • . . . . . . . . . see the INTRO section, MIM 
subsystem storage 

control . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . OPER 95, MSM 
density ...................•............................. INTRO .52,. MIM 
diagnostic restrictions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ST ART 11 . MIM 
errors . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . . • . . • SENSE 190-250, MSM 
identification ......•......•..•............................. INST 10, MIM 
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maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . INTRO 28, MIM 
power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 17, MIM 

subsystem storage control area card diagram ....................... OPER 100, MSM 
subsystem storage area card descriptions . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 105, MSM 
subsystem storage area card diagram . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 110, MSM 
support material and references . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . INTRO 28, MIM 
support mode. MD . • . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . MD 50, MSM 
suppress out . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 300, MSM 
swap cables ...•....... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 230, MIM 
switch clock.(SCK) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 15,35, MSM 
switch driver receiver (SOR) card . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 15,35, MSM 
switch driver terminator (SOT) card . . . . . . . . . . . . . . . . . . . . . . . . • . . . OPER 15.35, MSM 
switch feature, remote . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 229, MIM 
switch panels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INTRO 60, MIM 
switch settings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 40, MIM 
switch. maintenance power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 27. MIM 
switch, unit emergency . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 74. M!M 
switches and circuit protectors . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . INST 60, MIM 
switches, power ..•.......................................... PWR 74, MIM 
switches, subsystem power . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PWR 2 7, MIM 
symbols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . see the Legend (LGND) section, MIM 
symptom code table ................................•......... PWR 40, MIM 
sync and save tables . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PDA 200. MSM 
sync out . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . OPER 360, MSM 
syntax description, maintenance diagram manual (MOM) . see the Legend (LGND) section, MIM 
system reset . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 320, MSM 
system test . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 110, MIM 

T 
TACR (two-channel additional condition register) card . . . . . . . . . . . . . . . . . . OPER 35, MSM 
TADT (two-channel additional driver terminator) card . . . . . . . . . . . . . . . . . . OPER 35. MSM 
tag bus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 360, MSM 
tag gate ......•.......................................... OPER 360, MSM 
tailgate cable connector pin identification . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 101, MIM 
tailgate cable connectors location . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . LOC 101. MIM 
TCR (two-channel condition register) card . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 35, MSM 
terminal board checks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . INSP 60, MIM 
test equipment/tools need for the 3880 . . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 10, MIM 
Test 1/0 command • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 210.235, MSM 
test, electronic channel wrap . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 215, MIM 
test, online • • • . • • • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . see the OPER section, MIM 
test, system . • . • • • • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . INST 110, MIM 
tests, online . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PRG 5, MIM 
three phase ac bulk supply location . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . LOC 30, MIM 
tools/test equipment needed for the 3880 . . . . . . . . . . . . . . . . . . . . . . . . . . . INST 10, MIM 
tools . . . . • • • . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . CARR 110, MIM 
trace program introduction . . . • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . PDA 100, MSM 
trace program • . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . MD 60, MSM 
two-channel additional condition register card . . . . . . . . . . . . . . . . . . . . . . . OPER 15, MSM 
two-channel additional driver terminator card . . . . . . . . . . . . . . . . . . . . . . . . OPER 15, MSM 
two-channel additional condition register (TACR) card . . . . . . . . . . . . . . . . . . OPER 35, MSM 
two-channel additional driver terminator (TADT) card . . . . . . . . . . . . . . . . . . OPER 35. MSM 
two-channel condition register (TCR) card . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 25, MSM 
two-channel condition register (TCRl card . . . . . . . . . . . . . . . . . . . . . . . . . . OPER 35, MSM 
Two-Channel Switch Pair feature . . • . . . . . . . . . . . . . . . . . . . . . . INTRO 30.34,45,62, MIM 
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