


































































































































































































































































































136-431618-A GINAB PCB Assembly

COMPONENT
DESIGNATION PART NUMBER DESCRIPTION QTY
cl, C2 808-935563-002-A | Capacitor, ceramic, 4700 pf, 2
400 vac
Cé 808-935163-020-A | Capacitor, 250 V, .22 pf, +20% 1
c7, C8 808-935393-001-A |Capacitor, 560 uf, 200 Vdc™ 2
c9 808-935369-042-A | Capacitor, 220 uf, 25 Vdc 1
cio, Cc17, C19, C22, | 802-410030-001-0 |Capacitor, ceramic, .l puf, 13
c26, C32, C36, 50 vdc, ~-20 + 80%
C39, C43-C46,
c49
Ccl1 808-935566-017-A | Capacitor CK45B1H562KYF 1
cl2, C15 808-935566~007-A | Capacitor CK45B1H821KYF 2
Cc13 808-935263-002-A Capggitor, 33 pf, 400 vdc, 1
+10%
Ccl4 808-935265-002-A | Capacitor, FPD22J103K 1
clé 808-935566-010~A | Capacitor CK45B1lH152KYF 1
cls, C28 808-935590-039-A | Capacitor, ceramic 470 pf, 2
50 vdc, +10%
Cc20, C33 808-935903-003-A | Capacitor, .047 uf, 25 vdc, 2
+20%
c21, C31, C35, C50 808-935369-068-A | Capacitor, 10 pf, 50 Vdc 4
c23, C24, C37, C41 808-935265-001-A | Capacitor, ECQ-F6222MZ 4
Cc25 808-935263-001~A | Capacitor, 2.2 uf, 200 vdc, 1
+10%
c27, C29 808-935566-009-A | Capacitor, CK45B1lH122KYF 2
C34 808-935369-071-A | Capacitor, 6.8 uf, 50 vdc 1
Cc38 808-935369-058-A | Capacitor, 1000 uf, 35 Vdc 1
C40, C42 808-935566-019~-A | Capacitor, CK45D1H103MYF 2
c47 808-935369-033-A | Capacitor, 3300 pf, 16 Vdc 1
Cc48 808-935390-007-A | Capacitor, 10,000 uf, 25 vdc 1
cs1 808-935374-002-A | Capacitor, SXA35VB100 1
CH1 808-927003-001-A | Thermistor, 6D-22 1
CN1 808-955140-365~A | Connector 350430-1 1
CN2 808-955142-770-A | Connector 172407-1 1
CT1 808-940324-002-B | Transformer T3242B 1
D1, D25, D26 808-923302-021-A | Diode, silicon F1l4C 3
D2 808-924105-002-A | Diode SD30V1.7A 1
D3-D5, D7, D15, 808-923330-011~-A | Diode, silicon F114D 7
D18-D20
D6, D13 808-924102-006-A | Diode, silicon UO7M 2
D8-pl2, D14, D16, 808-923009-531-A | Diode, silicon IS953 11
D17, D21, D23,
D24
D22 808-923504-045~A | Diode, silicon RD2.7EB 1
Fl 808-960301-002-A | Fuse 5 A 125 V slo-blo 1
Ll 808-940602-004-A | Inductor L6024B 1
L2 808-940602-003-B | Inductor L6023B 1
L3 808-940602-002-B | Inductor L6022B 1
L4 808-940602-001-B | Inductor L6021B 1
PT1 808-940324-003-B | Transformer T3243B 1
Q1 808-921002-001-A | Transistor 2SC2928 1
Q2 808-920010-101-A | Transistor 2SA1010 1
Q3, Q9 808-920223-311-A | Transistor 2SC2331 2
Q4, Q6, Q8, Ql1 808-920011-531-A | Transistor 2SA1153 4
Q5, Q7, Q12 808-920227-201-A | Transistor 2S8C2720 3
Q10 808-920223-351~A | Transistor 2SC2335 1
R1l, R2 808-930461-101-A | Resistor ERG2ANJ303H 2
R3, R19, R28, R30 808-930461-015-A | Resistor ERG12ANJ220 5
R32
R4 808-930166-603-A | Resistor MO-4V10W4.7 K-AP 1
RS 808-930166-604~A | Resistor MO-4V10W1l3 K-AP 1
R6, R8, R12, R17, 802-310021-049-0 | Resistor, 1 K@, 1/4 W, +2% 5
R31
R7 802-310021-056-0 | Resistor, 2 K@, 1/4 W, +2% 1
R9, R18 802-310021-044-0 | Resistor, 6208, 1/4W, +2% 2
R10, R13, R25, R36, | 802-310021-073-0 | Resistor, 10 K@, 1/4 W, +2% 5
R40
R11 808-930461-102~-A | Resistor ERG3ANJ392H 1
R14 802-310021-021-0 | Resistor, 684, 1/4 W, +2% 1
R15, R22 802-310021-090-0 | Resistor, 51 KQ, 1/4 W, +2% 2
R16, R21 802-310021-081-0 | Resistor, 22 K@, 1/4 W, +2% 2
R20 808-930461-105-A | Resistor ERG1ANJ220H 1
R23 808-930461-104-A | Resistor ERG1ANJ271H 1
R24 802-310021-072-0 | Resistor, 91000 , 1/4 W, +2% 1
R26 802-310021-066-0 | Resistor, 51008 , 1/4 W, +2% 1
R27 808-930461-023-A | Resistor ERG12ANJ101 1
R29 802-310002-124-0 | Resistor ML20AD222G 1.

COMPONENT
DESIGNATION PART NUMBER DESCRIPTION QTY
R33 802-310002-099-0 Resistor ML20AD201G 1
R34 802-310021-057-0 Resistor, 22008 , 1/4 W, +2% 1
R35 802~310021-037-0 Resistor, 3308 , +2% 1
R37 802-310002-092~-0 Resistor ML20AD10TG 1
R38 808-930461-103-A Resistor ERG1ANJS61H 1
R39 802-310002-118-0 Resistor ML20AD122G 1
RC1 808-924103-061~A Diode S10VB40 1
RC2 808-926301-001~-A Diode 2B2DM 1
RC3 808-924108-001~A Diode S12KC20 1
RC4 808-924105-001-A Diode SD40V4A 1
RCS5 808-926003-001~A Thyristor 03P1M 1
RM1, RMS5 808-930394-037~-A Resistor Module NWR1-037 2
RM2, RM7 808-930394-036-A Resistor Module NWR1-036 2
RM3 808-930394-047-A Resistor Module NWR1-047 1
RM4, RM9 808-930394-038-A Resistor Module NWR1-038 2
RM6, RMS8 808-930393-016~-A Resistor Module NWR1-016 2
RM10 808-930393-020-A Resistor Module NWR1-020 1
RM11 808-930394-039-A Resistor Module NWR1-039 1
sQ1 808-927005-002~A Surge Killer ENB461D-14A 1
SW1 808-950346-001~A Switch CTNO53 1
Tl 808-940509-001-A Transformer ETP-35K40A 1
T2 808-940323-003-B Transformer T3233B 1
T3 808-940323-002-B Transformer T3232B 1
zl, 22 808-910210-421-A Integrated Circuit pPC1042C 2
z3 808-919179-121-A Integrated Circuit pA7912 1
zZ4 808-910201-771-A Integrated Circuit pPCl77C 1
(1) 136-451618-D GINAB PCB 1
(95) 808-960315~001~A Fuse Holder TS-05 2
(96) 136-741385-A Shield Plate 1
(100) 136-746232-001~B Spacer 1
(101) 136-746232-002-B Spacer 1
(102) 136-746233-001-A Spacer 1
(103) 136-741384-A Transistor Spacer 1
(104) 136-746233-002~A Transistor Spacer 1
(105) 808-814062-354-A Nylon Rivet 2
(106) 136-747151-A Collar 2
(107) 136~725133-A Bushing B-17 5
(112) 136-741388~-A Heat Sink A 1
(113) 136~741389-A Heat Sink B 1
(114) 136-741390-A Heat Sink C 1
(115) 136-746234-A Heat Sink Plate 1
(116) 136-739332-A Shor ting Bar 2
A, C, D, E, F, 808-955183-009~-A Connector 5
B, G 808-955183-010~-A Connector 2
(121) 804-171001-080-A Wire 0.8 TCW 0.12 m
(122) 804-030024-001-A Tube AWG 19 0.12 m
(123) 804-183504-104-0 Wire ETFEAWG#30-4T 0.7 m
(124) 808-811004-009-A Spacer A R-2051-16 5
(125) 803-010048-002-0 Rivet BSP-34 1
(126) 808-835031-002-A Silicon Rubber AR
(201) 805-501103-0 AHEXBNx3x3GF 2
(202) 805-310025-008-0 SL-CPIMSx2.5x8x15BF 4
(203) 805-~311103-008-0 SL-CPBMSx3x8x3GF 13
(204) 805-311103-014-0 SL-CPBMSx3x14 x3GF 2
(205) 805-300003-012-0 PL-CPIMSx3x12x15BF 4
(208) 805-100003-010-0 CFIMSx3x10x15BF 3
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Figure 6-36 G9NAB PCB Assembly (All Models)



Figure 6-37 GYNAK PCB Assembly (3510 and 3515)

NEG-14 MADE IN JAPAN GINAK 024 o PV
o Sws SWe6 O sw o1 sw8 @ sws SW10 O
sw1 oN SW2 oN sw3 oN SW4 .
§ —NmIn©ENe H H D20 D22 ® [@] 023
“[F58| [oooo)| [oooo) ooog] 48 gép (O ]
=) 3 4 17 3 4 12 3 & ;Dés RM1
5 |
........ 99999998 2 —¥Pc3 |—o
Mt o~ —-0
5305000000056 | oo o oM [LIITITTTITT] 8 Ev ggu 150 EZZ | O
@) L] 333800%85238888088 - @) 1
CN33 l A cncnnnnn:is;;g;;; DM4
DM1 DM3 M1
r ] € |
136-431626-001-A GONAK PCB
COMPONENT
DESIGNATION PART NUMBER DESCRIPTION QTY
BUZ 808-960406-001-A | Buzzer CMB-06 1
Cl, c3, c4 802-410002-049-0 | Capacitor, ceramic, 33 uF, 3
50 vdc, +20%
c2, C5 808-935561-403-A | Capacitor, ceramic, 0.1 uF, 2
50 vdc, +80 -20%
CM1 808-935569-001-A |Capacitor Module IHC-4-331KA 1
CN33 808-955132-474-A | Header 34-1002SCG 1
D1-D18 808-923009-531-A |Diode, silicon 15953 18
D19-D24 808-926501-041-A | LED SR603D 6
DM1-DM4 808-910000-544-A | Diode Bridge nPA54H 4
R1 802-310021-017-0 | Resistor, 470 , 1/4w, +2% 1
RM1 808-930394-028-A | Resistor Module NWR2-028 1
RV1 808-930602-054-A | Resistor, variable PN822H501V 1
SW1 808-950358-008-A | Switch, DIP 1
SW2-SwW4 808-950313-024-A | Switch, DIP 206-214ST 3
SW5 808-950349-001-A | Switch, Rotary A7M 1
SW6-SW10 808-950351-001-A | Switch KHC10902 5
Z21 808-912100-451-A | Integrated Circuit SN7445N 1
Z2 808-912100-071-A | Integrated Circuit SN7407N 1
(1) 136-451626-B GINAK PCB 1
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136-431624-GRP-A GI9NAH-001 PCB Assembly
COMPONENT
DESIGNATION PART NUMBER DESCRIPTION QTY
BUZ: 808-960406-001-A Buzzer 1
Ccl, c4, C5 802-410002-049-0 Capacitor, ceramic, 33 uF, 3
50 Vdc, +20%
c2, C3, Cé6 808-935561-403-A Capacitor, ceramic, 0.1 pF, 3
50 vdc, +80 -20%
c7 808-935561-135-A Capacitor, ceramic, 270 pF, 1
50 vdc, +80 -20%
CM1 808-935569-001-A Capacitor Module IHC-4-331KA 1
CN33 808-955132-474-A Connector 3429-1002SCG 1
CN34 808-955132-473-A Connector 3428-1002SCG 1
D1-D18 808-923009~531-A Diode 15953 18
D19-D24 808-926501-041-A Diode SR603D 6
DM1-D24 808-910000-544-A Diode Module pPA54H 4
R1 808-310021-017-0 Resistor, 472 , 1/4 w, +2% 1
RM1, RM2 808-930349-010-A Resistor Module IHR 1/8-8-102JA 2
RM3 808-930394-028-A Resistor Module NWR2-028 1
RV1 808-930602-054-A Variable Resistor PN822H501V 1
SW1 808-950358-008-A Dip Switch 1
SW2-SwW4 808-950313-024-A DIP Switch 206-214ST 3
SW5 808-950349-001-A Rotary Switch 1
SW6-SW10 808-950351-001-A Switch KHC10902 5
z1 808-912100-451-A Integrated Circuit SN7445N 1
z2 808-912143-731-A Integrated Circuit SN74LS367AN 1
z3 808-912143-671-A Integrated Circuit SN74LS367AN 1
24 808-912100-071-A Integrated Circuit SN7407N 1
25 808-912140-141-A Integrated Circuit SN74LS14N 1
(1) 136-451624-A GINAH PCB 1
(26) 808-955138-389-a Polarizing Key 3518 2

Figure 6-38 G9NAH-001 PCB Assembly (3520 and 3525)
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136-431622-003-A GI9NAF-003 PCB Assembly

COMPONENT

DESIGNATION PART NUMBER DESCRIPTION QTY

Cl, C4 808-935590-047-A Capacitor, ceramic, 1000 pF, 2
50 vdc, +10%

c2, c3, c6, Cc7 808-935561-403~-A Capacitor, ceramic, 0.1 uF, 4
50 vdc, +80 -20%

Cc5, C8 802-410002-049-A Capacitor, 33.uF, 1l0Vdc, 2
+20%

CN33 808~955132-474-A Header 3429-1002SCG 1

D1-D12 808-923009-531-A Diode, Silicon 158953 12

D13-D18 808-926501-041-A LED SR603D 6

DM1, DM2 808-910000-544-A Diode Bridge pPAS54H 2

RM1 808-930349-015-A Resistor Module IHR-1/8- 1
4-152JA

RM2 808-930394-028-A Resistor Module NWR2-028 1

SW1-SW3 808-950313-024-A Switch 206-214ST 3

sw4é 808-950349-011-A Switch A7MA-246-P2-T11 1

SW5-SW9 808-950351-001-A Switch KHC10902 5

Z1-zZ4 808-912204-521-A Integrated Circuit SN75452BP 4

(1) 136-451622-B GINAF PCB . 1

Figure 6-39 GINAF-003 PCB Assembly (3530)
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136-431627-A GINAL PCB Assembly

COMPONENT
DESIGNATION PART NUMBER DESCRIPTION QTY
BUZ 808-960406-001-A Buzzer 1
cl 802-410002-049-0 Capacitor, 33 yF, 10 Vdc, +2% 1
Cc2 808-935561~403-A Capacitor, ceramic, 0.1 uF, 1
50 vdc, +80 -20%
C3, C4 808-935590-047-A Capacitor, ceramic, 100 pF, 2
50 vdc, +10%
CN33 808-955132-474-A Connector 3429-1002SCG 1
D1 808-923009-531-A Diode 15953 1
D2, D3 808-926501-041-A Diode SR603D 2
DM1, DM2 808-910000-544-A Diode Module pPA54A 2
R1l, R3 802-310021-037-0 Resistor, 33082, 1/4 W, +2% 2
R2 802-310021-017-0 Resistor, 470, 1/4 W, +2% 1
SWl 808-450313-024-A DIP Switch 206-214ST 1
SW2-SW5 808-950351-001-A Switch KHC10902 4
z1l 808-912100-061-A Integrated Circuit SN7406 1
(1) 136-451627-A GINAL PCB 1

Figure 6-40 G9NAL PCB Assembly (3550)
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136-431821-A G9PAT PCB Assembly
COMPONENT
DESIGNATION PART NUMBER DESCRIPTION QTY
Ccl 802-410002-049-A |Capacitor, 33 pF, 10 Vdc, +20% 1
c2, C4 808-935590-047-A |Capacitor, ceramic, 1000 pF, 2
50 vdc, +10%
c3 808-935561-403-A |Capacitor, 0.1 pF, 50 Vdc, 1
-20+80%
CN33 808-955132-474-A |Connector 3429-1002SCG 1
D1-D3 808-923009-531-A |Diode, silicon 15953 3
D3, D4 808-926501-041-A |LED SR603D 2
DM1 808-910000-544-A |Diode Bridge nPAS4H 1
R1l, R2 802-310021-037-A |Resistor, 3302, 1/4 W, +2% 2
SW1l, Sw2 808-950313-024-A | Switch 206-214ST 2
SW3-SW5 808-950351-001-A | Switch KHC10902 3
Z1 808-912100-071~A | Integrated Circuit SN7407N 1
1) 136-451821-B GI9PAT PCB 1

Figure 6-41 G9PAT PCB Assembly (3500R)
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136-431623-A GINAG PCB Assembly
COMPONENT
DESIGNATION PART NUMBER DESCRIPTION QTY
Cl 808-935561-403-A | Capacitor, 0.1 pf, 50 Vdc, 1
-20+80%
c2 802-410002-049-0 | Capacitor, 33 pf, 10 Vdc, +10% 1
CN33 808-955132-472-A | Header 3408-1002SCG 1
D1-D5 808-926501-041-A | LED SR603D 5
R1-R5 802-310021-037-0 | Resistor, 3308, 1/4 W, +2% 5
SWl 808-950351-001-A | Switch KHC10902 1
SW2 808-950313-024-A | Switch 206-214ST 1
z1 808-912204-511-A | Integrated Circuit SN75451BP 1
(1) 136-451623-B GINAG PCB 1

Figure 6-42 GI9NAG PCB Assembly (3500D and 3500Q)
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136-431824-A GY9PAW PCB

COMPONENT
DESIGNATION

PART NUMBER

DESCRIPTION

QTY

c1, c2, C3, C5
C4, C6

CN41
D1, D3
D2

D4

Ql, 03
Q2

Rl

R2

R3

R4

R5

R6

R7

RM1

21

22

z3
(1)
(20)
(201)
(202)

802-41003-001-0
808-935411-014-A

136-041907-A

808-923504-065-A
808-923009-531-A
808-924101-002-A
808-920218-331-A
808-920008-831-A
802-310021-080-0
802-310021-057-0
802-310021-042-0
802-310021-023-0
802-310021-043-0
802-310021-049-0
802-310021-065-0
808-930349-002-A

808-912143-731-A
808-912140-001-A
808-914936-001-A
136-451824-B

808-970705-001-A
136-747659-2a

805-300003-006-0

Capacitor 10 pF, +30 +80%
Capacitor tantalum 10 pF,
16 vdc, +20%
Connector Cable
Diode, RD3.3EB
Diode, 1S953
Diode, 10DQ03
Transistor 2SC1833
Transistor 2SA883
Resistor, 20 K@, 1/4 W +2%
Resistor, 2.2 K2, 1/4 W +2%
Resistor, 510 K2, 1/4 W +2%
Resistor, 82 K, 1/4 W +2%
Resistor, 560 , 1/4 W, +2%
Resistor, 1 K8, 1/4 W, +2%
Resistor, 4.7 K@, 1/4 W, +2%
Resistor Module 133 , 1/8 W
+5% 4 elements
Integrated Circuit SN74LS373N
Integrated Circuit SN74LSOO0ON
Integrated Circuit TC5516AP
G9PAW PCB
Battery BP-2/3A-1P
Bracket
PL-CPIMSx3x6x15BF

BNHFHHEHE R REEDHERENRE DD

Figure 6-43 G9PAW PCB Assembly (NVRAM Option 3510/20

and 3515/25)
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136-432106-A GORKY PCB

COMPONENT
DESIGNATION

PART NUMBER

DESCRIPTION

QTY

ci-c7, ¢9, c1lo0,
c13
cs

Cli, Cl2

CM1

CN41l, CN42
CN43

R1l, R2
RM1

SW1l
zl

22

%3, 25
24, 26
%7

Z8

29

z10
(1)
(25)

808-935561-403-A
808-935411-014-A
808-935411-033-A

808-935569-002-A
808-955132-474-A
808-955142-962-A
802-310021-031-0
808-930349-010-A

808-950358-008-A
808-912201-721-A
808-912201-731-A
808-914120-015-A
808-914120-025-A
808-912140-041-A
808-912140-001-A
808-912140-082-A
808-910201-433-A
136-452106-A

808-955130-389-A

Capacitor, ceramic, 0.1 pF,
+80 -20%
Capacitor, tantalum, 10 pF,
16 vdc, +20%
Capacitor, tantulum, 6.8 pF,
25 vdc, +20%
Capacitor Module IHC-4-222KA
Connector 3429-1002SCG
Serial Connector 1-640389-2
Resistor, 1808, 1/4 W, +_2%
Resistor Module 102 ,
1/8 W, +5%, 8 element
Switch, DIP
Integrated circuit SN75172N
Integrated circuit SN75173N
Integrated circuit MC1488L
Integrated circuit MC1489L
Integrated circuit SN74LS04N
Integrated circuit SN74LSOON
Integrated circuit SN74LS08N
Integrated circuit pPC1l4312H
GI9RKY PCB
Socket Connector 3518

10

[ V]

NHHEHHEONREFER HOHENH

Figure 6-44 G9RKY PCB Assembly (RS-422 Option 3500R,
3510/20, and 3520/25)
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CHAPTER 7
LOGIC AND SCHEMATIC DIAGRAMS

This chapter contains the logic and schematic drawings for the
3500 Series Spinwriters. The conventions used on the drawings
to denote signal source and destination, test points, ground
designation, pull up voltage, and so on are shown in the Sche-
matics Designation diagram on page 7-2. The logic and schematic
diagrams are arranged in numerical sequence and are listed in
Table 7-1.

Table 7-1 Logic and Schematic Diagrams

SCHEMATIC

NUMBER TITLE PAGE
Schematic Designations 7-2
3500Q (Qume-Type Interface) Cabling Diagram 7-3
3500D (Diablo-Type Interface) Cabling Diagram 7-4
3500R (RO, Simplified RS-232C Interface) 7-5

Cabling Diagram
3510/3515 (RO, RS-232C Interface) Cabling Diagram 7-6
3520/3525 (KSR, RS-232C Interface) Cabling Diagram | 7-7

3530 (Centronics-Type Interface) Cabling Diagram 7-8

3550 (IBM-Type Interface) Cabling Diagram 7-9
RS-422 (RS-232C Models Option) Cabling Diagram 7-10
3500Q Interface Connection Diagram 7-11
3500D Interface Connection Diagram 7-11
3500R Interface Connection Diagram 7-12
3510/3515/3520/3525 Interface Connection Diagram 7-12
RS-422 Interface Connection Diagram 7-13
3530 Interface Connection Diagram 7-14
3550 Interface Connection Diagram 7-14
136-441618-B (R6) GINAB PCB Circuit Diagram (Sheet 1 of 3) 7-15
136-441618-B (R6) GI9NAB PCB Circuit Diagram (Sheet 2 of 3) 7-16
136-441618-B (R6) GINAB PCB Circuit Diagram (Sheet 3 of 3) 7-17
136-441619-A (R4) GINAC PCB Circuit Diagram (Sheet 1 of 5) 7-18
136-441619-A (R4) GINAC PCB Circuit Diagram (Sheet 2 of 5) 7-19
136-441619-A (R4) GINAC PCB Circuit Diagram (Sheet 3 of 5) 7-20

SCHEMATIC

NUMBER TITLE PAGE
136-441619-A (R4) GINAC PCB Circuit Diagram (Sheet 4 of 5) 7-21
136-441619-A (R4) GINAC PCB Circuit Diagram (Sheet 5 of 5) 7-22
136-441622-C (R3) GINAF-003 PCB Circuit Diagram 7-23
136-441623-C (R3) GI9NAG PCB Circuit Diagram 7-24
136-441624-001-A (R1) | GO9NAH-001 PCB Circuit Diagram 7-25
136-441625-001-A (R5) | GONAJ-xxx PCB Circuit Diagram (Sheet 1 of 5) 7-26
136-441625-001-A (R5) | GONAJ-xxxXx PCB Circuit Diagram (Sheet 2 of 5) 7-27
136-441625-001-A (R5) | GINAT-xxx PCB Circuit Diagram (Sheet 3 of 5) 7-28
136-441625-001-A (R5) | GONAJ-xxx PCB Circuit Diagram (Sheet 4 of 5) 7-29
136-441625-001-A (R5) | GONAJ-xxx PCB Circuit Diagram (Sheet 5 of 5) 7-30
136-441626-001-A (R1) | GONAK PCB Circuit Diagram 7-31
136-441627-A (R1) GI9NAL PCB Circuit Diagram 7-32
136-441818-A (R5) GI9PAQ-xxxX PCB Circuit Diagram (Sheet 1 of 6) 7-33
136-441818-A (R5) GI9PAQ-xxx PCB Circuit Diagram (Sheet 2 of 6) 7-34
136-441818-A (R5) GI9PAQ-xxx PCB Circuit Diagram (Sheet 3 of 6) 7-35
136-441818-A (R5) GI9PAQ-xxx PCB Circuit Diagram (Sheet 4 of 6) 7-36
136-441818-A (R5) GI9PAQ-xxx PCB Circuit Diagram (Sheet 5 of 6) 7-37
136-441818-A (R5) GI9PAQ-xxx PCB Circuit Diagram (Sheet 6 of 6) 7-38
136-441820-001-A (R2) | G9PAS-001 PCB Circuit Diagram (Sheet 1 of 5) 7-39
136-441820-001-A (R2) | G9PAS-001 PCB Circuit Diagram (Sheet 2 of 5) 7-40
136-441820-001-A (R2) | G9PAS-001 PCB Circuit Diagram (Sheet 3 of 5) 7-41
136-441820~-001-A (R2) | G9PAS-001 PCB Circuit Diagram (Sheet 4 of 5) 7-42
136-441820-001-A (R2) | G9PAS-001 PCB Circuit Diagram (Sheet 5 of 5) 7-43
136-441821-A (R2) GI9PAT PCB Circuit Diagram 7-44
136-441822-A (R1) G9PAU PCB Circuit Diagram (Sheet 1 of 5) 7-45
136-441822-A (R1) GI9PAU PCB Circuit Diagram (Sheet 2 of 5) 7-46
136-441822-A (R1) GI9PAU PCB Circuit Diagram (Sheet 3 of 5) 7-47
136-441822-aA (R1) GI9PAU PCB Circuit Diagram (Sheet 4 of 5) 7-48
136-441822-A (R1) GI9PAU PCB Circuit Diagram (Sheet 5 of 5) 7-49
136-441824-A (R2) GI9PAW PCB Circuit Diagram 7-50
136-442106~-A (R1) GI9RKY PCB Circuit Diagram 7-51




1 7 6 1 5 1 4 3 | 2 i , 7-2
IC SEQUENCE NUMBER PACKAGE PIN NUMBER
WRAPPING POST NUMBER 8
+5V L64  |mpcLK1
LS04
“1"{'(‘ > MPSYNC1
" 0 RESET
MPBSE 1 | R64 IF z3 MPBSEO
MPSTBO
(004) INT_>- pron 087 | D87
DB6 |- DB6
DB5 DB5
AM1 DBA 084 { )
1K sl 2 12 nsg DB3
MPHLDO | Re3 DB DB2
[re } L51a
D
SOURCE PAGE DBO 8 B0
SIGNAL NAME wRojol8 — > wro
INPUT LINE +5V pBINj—LL DBIN1
e HLDA|—21 HLDA1
RM1 TpF  18.432 MHz LE] S
1K ||
|—| 14 24
MPRDY1} L57 I_L_1_4 7 INT WAIT = NOT USED
l I gz STTBoL— %
gl 8224 qs_Z- 10 15 ¢2 f\g}g 39 ﬁg}g
SIGNAL NAME o1 22} AB13 ..——-—3;‘; AB13
3 - ; AB12 AB12
RDYIN READY} & tengY b0 = AB11
2 SYNC f=l——5 As10
PWRSTO RESIN  RESET 12| RESET ABY [ ABS
D1 R4 C5 | C6] ..y 9y osc 12 ABS [ ABS
751 VoD 5 ABT | AB7
0.4F] 33F[ 13V g]vee TTLM————* AB6 AB6
GND | GND ABS 55 ABS
CLEAR — == AB AB
as2[ZL {5 Ag2
AB1 AB1
ABO |23 ABO
CONNECTOR NUMBER AND \
PIN NUMBER $ \ g 0sc
TTLe2
cT
- i N
X111 >— 0A T0 {> 7.8MCLK
$A 1112 LS04 @
2A T2
=1 3A T3
t e —
3o{Lp
> : -1 Ep {> 3.9MCLK
X000 ET @)
cP
MR
LOGIC LEVEL 1 LOGIC LEVEL 0 IC PIN NUMBER IC TYPE DESTINATION PAGE
(+5V) (GROUND) NEC
l NEC Information Systems, inc.
| Schematic Designations
I
10 9 8 ! 7 i 6 J 5 I 4 J 3 ! 2 | |




10 1 9 1 8 1 7 I 6 ! 5 \ 4 | 2 _ 1 I
| a
! FRONT INSERTER ]
AC INPUT ! OR ,
I CUT SHEET FEEDER :
136-035196-A : ,
fmmmmm e e e - & ! G9HZS PCB :
| POWER SUPPLY | : . i
[} | | [;] |
! GIONAB PCB I | T CN2 !
: [ ] : [} | : [}
) [ !
e hadeN2 ] ! X !
[ ] : ! !
FAN ) ' X |
|| ,136-041898-A | » '
| I/ : (] |
X - X |
0 | P! '
X : ' PAPER OUT
i ) (] SENSOR |
1! (Nl 1 |
¥ CN21 (INTERFACE | ' '
'L 1
CN29 = CN25 GONAC PCB = CONNECTOR) e : : ___________________________ 4
C ] L
CN28 L,TJ CN23 a CN22 '\ _136-041900-A
' h B
' X "
oo o
H el
) |
|
SPACING N
MOTOR CN1 |
CN2 |
1!
i 136-041903-A
| '/
[
' LINE FEED
" MOTOR
: | 136-741363-001-A
|
_______ e COVER OPEN SWITCH
e loiio -
| OPERATOR PANEL E —: IMPRESSION CONTROL SWITCH
: GINAG PCB L, CN33 :
—
| — — X HOME SENSOR
\ I e !
] | 7 r--- !
e e | el i PAPER OUT SWITCH I
———————————— J | S| ]
] }
b e e e et r e, e - - - - —— = )
CN = CONNECTOR ¥FRONT INSERTER
DOTTED LINE = OPTIONAL BD FORMS TRACTOR
CUT SHEET GUIDE
BOTTOM FEED GUIDE NEC
NEC Information Systems, Inc.
| 35000 (Qume-Type Interface) Cabling Diagram
10 T 9 T 8 T 7 i 6 J 5 T 4 3 J 2 L !
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[ i e A
' NT INSERTER -
AC INPUT : FRO OR :
' CUT SHEET FEEDER '
136-035196-A | :
]

____________________ ———— | G9HZS PCB :
| POWER SUPPLY ; : C = ] :
{ |
i GONAB PCB | \ '] CN2 !
Lo ] : ¥ :
I 3 CN2 ' I !

Lo oo R 4 . ¥ !
1 | 1 |
[ |
FAN |'136-041898-A ! | :
) |/ ! [ [}
(N} ] K |
[ | \ i 1
" ! 1! 1
! I X PAPER OUT
b ! 0 SENSOR '
cN29 L oNgs GOPA PCB CN21 (INTERFACE ! H :
el LN GOPAUPCB M1 cONNECTOR) 0 b o o el 3
1 | F=] CONNECTOR) ]L i
| S | !
CN28 ‘TTJ CN23 CN24 L—d. - CN22 | :)/136_041900_/\
1 ] !
| hy |
X ¥ X
: ! G-
\ ]
|
SPACING y
MOTOR CN1 |
CN2 .
| |
|1 136:041903-A
|
24
| |
| ' LINE FEED
|
CARRIAGE | MOTOR
: ' 136-741363-001-A
|
e JJ'. COVER OPEN SWITCH
ek
_______________ -l - e we wm - -
| OPERATOR PANEL n 'E IMPRESSION CONTROL SWITCH
! GINAG PCB i, CN33 ‘
| C B \ HOME SENSOR
: [ T afededa it L b e Rl B -,
]
]
e ! \ PAPER OUT SWITCH |
; |
*FRONT INSERTER
BD FORMS TRACTOR
CUT SHEET GUIDE
BOTTOM FEED GUIDE NEC
NEC Information Systems., inc.
‘ 3500D (Diablo-Type Interface) Cabling Diagram
! 9 J 8 J 7 | 6 ! 5 ! 4 1 3 ! 2 1 [




10 9 L 8 ! 7 | 6 ! 5 ! 2 ! !
r——"""T T T T T T T T Tt T T T T T i
1 PAPER OUT SENSOR :
1
FEED I
H
: D: Maron FEED SWITC |
I EJECT SWITCH :
I
| FORMS LENGTH )
i SWITCH | 136-041392-001
' o |
| CN1 CN3 |
('/:#::: jcwz |
INTERFACE 11 | GOHZS PCB CUT SHEET FEEDEROR |
CONNECTOR ¥ P FRONT INSERTER OPTION_} £ poweR switcH
|1l
' G9PAS-001
]
I CN21  CN22 CN23 CN24 CN25 CN26 CN27 CN28 CN29
: : ) 136-035196
! B £ T 5
[N
] A e 4k
136-035367 N=Z=z==—=z=7 [CN2 || J —
: cm[ EAN
}_______
136-041900 ’“ — \
m—————————— 1) 136-041898 LINE FEED 136-741368
r———— T——’ MOTOR
|
! 2/
I GINAB PCB |
[l - SPACING
| '\ — MOTOR \
‘ I 136-741363 \
[| 136-041902
I 136-741346
H lflr— - T T T T~ m:J CARRIAGE [ 'j
I I
T IMPRESSION CONTROL SWITCH
: : Il COVER OPEN SWITCH
T SPACE HOME SENSOR BASIC SPINWRITER
L L
on
[ — e e -
T | -!
no A | |
(\ N | 1 __ ] I
-m T T T T T |
TPAPER OUT SWITCH T !
|PAPER OUT SWITCH GIPAT PCB |
[ T L OPERATOR CONTROL PANEL |
I I ————— _———————— —_———————————d NEC
I TRACTOR | NEC Information Systems, Inc.
e — 4 CN = CONNECTOR 3500R (RO, Simplified RS-232C Interface)
DOTTED LlNE = OPTIONAL Cabling Diagram
i0 5 T 8 T 7 ] 6 ' 5 ' 2 ' r 7-5



10 9 L 8 1 7 | 6 | 5 4 1 2 i [ 7-6
r—-———= —_—— T === B |
| PAPER OUT SENSOR :
| FEED |
, | D: Mo FEED SWITCH |
| EJECT SWITCH :
| FORMS LENGTH |
| SWITCH | 136-041392-001
] CN1 CN3 :
/F3==s ]CN2 |
é(N)LEN?é/?gE I . CUT SHEET FEEDEROR
: : L_ FRONT INSERTER OPTION B rower switcH
1| l[ GONAJ-XXX PCB*
[ CN21  CN22 CN23  CN24 CN25 CN26 CN27 CN28 CN29
T = - 136-035196
I tj’ &:l =
1L I I
o]
136-041900 C
- /) 136-041898 LINE FEED 136-741368
’ T MOTOR
)
GINAB PCB |
= SPACING
- MOTOR
136.041902 136-741363 \
136-741346
IT ————————————— == CARRIAGE E t:y
” IMPRESSION CONTROL SWITCH
I COVER OPEN SWITCH
I SPACE HOME SENSOR
] L BASIC SPINWRITER
-
Il
Il *GIONAJ-101 (MODEL 3510)
\— I JrCl GYNAJ-151 (MODEL 3515)
S B -
[PAPER OUT SWITCH | || GONAK PCB
I ==
| T OPERATOR CONTROL PANEL
]
. TRACTOR I NEC
Y | CN = CONNECTOR I NEC Infor jon Sy Inc.
DOTTED LINE = OPTIONAL l
3510/3515 (RO, RS-232C Interface) Cabling Diagram
10 9 ! 8 | 7 | 6 ! 5 4 | 2 ! l




10 L 9 1 8 1 7 6 | 5 4 1 3 | 2 ] |
r———————=— —_—— == A |
| PAPER OUT SENSOR :
| FEED 1
| D: ey FEED SWITCH |
| EJECT SWITCH :
| FORMS LENGTH |
SWITCH | 136-041392-001
' = |
CN1 CN3
A _ |
AR ]CN2 l
[N ]
C'('\)‘LENFéfﬁgg o | GOHZS PCB I
N e _FRONT INSERTER/SHEET FEEDER T POWER SWITCH
1
" GONAJ-XXX PCB*
(W]
" CN21  CN22 CN23 CN24 CN25 CN26 CN27 CN28 CN29
I C n | 136-035196
. B & Tj = T = &
;o 1 |
[N
136045367 7 N 2l I ] U
CN1 FAN
136-041900 \ L— ~
— /) 136-041898 LINE FEED 136.741368
r [ MOTOR
—J
GONAB |
— SPACING
— MOTOR \
136-741363 \
136-041902
136741346
fi============= == CARRIAGE [ ':/)
I
I
1l IMPRESSION CONTROL SWITCH
I
1 COVER OPEN SWITCH
|
:l SPACE HOME SENSOR
BASIC SPINWRITER
- i b
11
1]
]
I -
1l Q SMh— n .
N z z r} ] KEYBOARD GONAJ-201 (MODEL 3520)
TPAPER OUT SWITCH | || GONAH-001 PCB GONAJ-251 (MODEL 3525)
| R
| [:]: T = OPERATOR CONTROL P
i ANEL
: TRACTOR l NEC
' ———ad CN = CONNECTOR NEC Information Systems, Inc.
- = — ——— 136- 0.
DOTTED LINE = OPTIONAL 36-042256-001-A 3520/3525 (KSR, RS-232C Interface) Cabling Diagram
10 ' 9 ' 8 ! 7 ] 6 J 5 4 ) 3 T 2 { [ 7-7




10 ] 9 8 1 7 I 6 ! 5 4 1 2 | I 7-8
r————————— - - -"-"F-"-"F-""="-"F"="-""=”"¥"”"¥"”"¥"¥"”"¥"¥”"”"¥"="”-"¥"=-""”""-"""-- |
| PAPER OUT SENSOR :
| FEED |
| D: e FEED SWITCH ;
| EJECT SWITCH :
| FORMS LENGTH |
SWITCH | 136-041392-001
I |
N CN1 CN3 I
(A== J CN2 |
INTERFACE
| b — — ———_———— _ __ __ _FRONTINSERTER OPTION ; =) POWER SWITCH
i
1 GYPAQ - 001 PCB
| CN21  CN22 CN23 CN24 CN25 CN26 CN27 CN28 CN29
c — 136-035196
I = B , =)
i |
1360425488~ U::——_— ——") Nz J)
CN1 [ FAN
136-041900 J \ |
- /) 136-042550-A LINE FEED 136-741368
( [ MOTOR
/)
GINAB PCB |
= SPACING
u MOTOR
136041902 136-741363 \
136-741346
ﬂ,:::: — e e e— — —— —
i {0 CARRIAGE P
1]
” IMPRESSION CONTROL SWITCH
Il COVER OPEN SWITCH
:: SPACE HOME SENSOR
| i BASIC SPINWRITER
I
I
Il
_ ﬂ (g
T ]
TPAPER OUT SWITCH | | GONAF-003 PCB
| 1
. S—
| [-_—_} = OPERATOR CONTR
| OL PANEL
I tRacror | NEC
———— — o CN = CONNECTOR NEC Information Systems. inc.
DOTTED LINE = OPTIONAL | 3530 (Centronics-Type Interface) Cabling Diagram
10 T 9 T 8 T 7 | 6 T 5 L 4 T 2 l |




10 9 1 8 1 7 6 1 5 L 4 1 3 2 | [
r————="—=—= —_—— = T T s T s T T T T
| PAPER OUT SENSOR :
I FEED |
| D: i FEED SWITCH |
| EJECT SWITCH :
| FORMS LENGTH |
SWITCH | 136-041392-001
| = |
CN1
1 CN3[ i
A== o .
INTERFACE CUT SHEET FEEDER OR
connector 11| G9HZS PCB |
I I L FRONT INSERTER OPTlON_' t—1) POWER SWITCH
I GOPAQ - 002 PCB
I CN21  CN22 CN23 CN24 CN25 CN26 CN27 CN28 CN29
= . 136-035196
Il ﬁp W = 5!
it
e ] ——
136-042549-A —— — — " [cn2 J \—
CN1 [ FAN
136047999 ) LINE FEED ‘Bs 741368
136-042550-A :
/- | MOTOR :D
)
GINAB PCB |
= SPACING
= MOTOR
136-741363
136-041902
136741346
”" ____________ CARRIAGE E |—_—y
I
Il IMPRESSION CONTROL SWITCH
” COVER OPEN SWITCH
Il SPACE HOME SENSOR
BASIC SPINWRITER
- L
=
I
I
I
\L 1 3l']
I L
e e e =
{PAPER OUT SWITCH , I GONAL PCB
| Ly
I ]I_ OPERATOR CONTROL PANEL
| ,
( TRACTOR | NEC
[ N | CN = CONNECTOR NEC Information Systems, Inc.
DOTTED LINE = OPTIONAL | ‘
3550 (IBM-Type Interface) Cabling Diagram
10 9 ! 8 T 7 6 J 5 T 4 T 3 2 ! [




10 L 7 6 ! 5 2 | | 7-10
P T T T T T T T T RS2 INTERFACEKIT _-i
! — 136-036946-A 1
T ! J
\ |
| |
i SERIAL INTERFACE CABLE |
: / 136-035367-003-A :
| - |
~—-J |
! |
| [ ] |
| —J OPTION !
| CN42 GORKY PCB ]
! 136432106-A |436.751030.A :
' I
! I
d I
| i
H CN41 CN43 1
! |
: ) { J 1
I !
1]
CONNECTION CABLE a 0":;22'] 4']2‘;5(:7{‘:“
136.042256.001 A [ ! / ;
] > |
' CN21 g 4---1
[ |
! |
! 1
(MPU) : I
GINAJ-XXXPCB | |
OR 1 |
GIPAS-001PCB | |
| CN25 :
g [ 1 .
HIL I
i |
| |
! |
| |
N | | I
¢ —J
N CN2 |
e e = = 3
(POWER SUPPLY)
GONAB PCB
NEC
NEC Information Systems, Inc.
| S-422 (RS-232C Models Option) Cabling Diagram
10 T 7 l 6 J 5 2 ! ]




| 9
0 1 1 8 1 7 5 ] 4 1 3 2 1 |
MODEL 35000 INTERFACE CONNECTION DIAGRAM MODEL 3500D INTERFACE CONNECTION DIAGRAM
HOST SYSTEM GINAC PCB CONNECTOR CN21 HOST SYSTEM G9PAU PCB CONNECTOR CN21
GROUND 1,15,17,19,21,23,25,27,29,31, DB10 . 1
5110 DB13 33,35,36,38,40,42,44,46,48,50 SROUND ™ 2568,11,14,16,18,20.22,
270 14 25,29,32,35,38,41,44,47,50
RESTORE PAPER OUT 3
16 >
CHARACTER STROBE RIBBON OUT 4
18 —
CARRIAGE STROBE COVER OPEN 5
20 -
PAPER FEED STROBE NOT USED 7,19,30,31,48,49
22
NOT USED DB11 9
24 -
TOP OF FORM STROBE DB12 10
26
RIBBON LIFT CHECK 12
28 -
RIBBON OUT RESTORE 13
) 30 -
PRINTER SELECT PAPER FEED STROBE 15
32 -
COVER OPEN CARRIAGE STROBE 17
- 34
CHECK PRINT WHEEL STROBE 21
- 37 >
INPUT BUFFER READY RIBBON LIFT 23
39 »
INPUT BUFFER READY SELECT PRINTER 24
- 41 -
INPUT BUFFER READY CARRIAGE READY 26
- 43 -
INPUT BUFFER EMPTY PRINT WHEEL READY 27
- 45 -
PRINTER READY PRINTER READY 28
< 47 — Sud 33
PAPER OUT » 34
- 49 PAPER FEED READY
DB2 36
DB1 37
DB3 39
DB5 40
DB6 42
DB7 43
DBS8 45
DB9 46
NEC
NEC Information Systems, Inc.
DRAWING NUMBER
lO 1 9 I B T 7
5 T 4 1 |
3 2 lo7-11




MODEL 3500R INTERFACE CONNECTION DIAGRAM MODELS 3510,3515,3520,3525 INTERFACE CONNECTION DIAGRAM
G9PAS-001: GIONAJ-XXX
INTERFACE CONNECTOR INTERFACE CONNECTOR
HOST SYSTEM CONNECTOR CN21 HOST SYSTEM CONNECTOR CN21
TRANSMITTED DATA 2 3 TRANSMITTED DATA 2 3
RECEIVED DATA 3 5 RECEIVED DATA 3 5
REQUEST TO SEND 4 7 REQUEST TO SEND 4 5
CLEAR TO SEND 5
4 > 9
DATA SET READY 6 11 DATA SET READY 6 11
SIGNAL GROUND 7 13,26, SIGNAL GROUND ) 7 13
24 CARRIER DETECT 8
> 15
RESET - 1 21
KEYBOARD INHIBIT* 18 10
REVERSE CHANNEL 19 12 REVERSE CHANNEL 19 12
DATA TERMINAL READY 20 DATA TERMINAL READY 20
< 14 - 14
PRINT INHIBIT* 21
—_— > 16
BUZZER* 22
- > 18
PAPER OUT/RIBBON END* 23
- 20
INTERRUPT/BREAK™* 25
- 24
JE—

*USED FOR DIRECT CONNECTION APPLICATIONS ONLY.

NEC
NEC Information Systems. Inc.

DRAWING NUMBER




10 1 8 1 7 ! 6 5 . 4 2 1 I
MODELS 3500R,3510,3515,3520,3525 WITH RS422 OPTION INTERFACE CONNECTION DIAGRAM
GONAJ-XXX
OR
G9PAS-001 PCB
INTERFACE GORKY PCB  CONNECTOR CONNECTOR
HOST SYSTEM CONNECTOR CN42 CN41 CN21
2 TRANSMIT DATA(RS232C) 3 5 RECEIVED DATA | s
A s RECEIVED DATA(RS232C) 5 13 SIGNAL GROUND 13
4 REQUEST TO SEND 7 1 DATA SET READY 1
CLEAR TO SEND 9 14 DATA TERMINAL READY 14
5 »
o & DATA SET READY 1 9 CLEAR TO SEND 9*
SIGNAL GROUND 13 7 REQUEST TO SEND 7
7 -
15 CARRIER DETECT 15+
8 RECEIVED LINE >
SIGNAL DETECT 15 12 REVERSE CHANNEL 12
13 TRANSMIT DATA(RS422) 25
14 TRANSMIT RETURN(RS422) | -
16 RECEIVE DATA(RS422) 6
17 RECEIVE RETURN(RS422) 8
19 REVERSE CHANNEL 12
20 DATA TERMINAL READY 14
—_
* NOT ON G9PAS-001
SEE SWITCH SETTINGS ON GORKY PCB.
NEC
NEC Information Systems, Inc.
[DRAWING NUMBER
10 8 ! 7 | 6 5 ! 4 2 ! l 7-13




10 1 9 . 8 | 7 5 \ 4 \ 3 i 2 ! | 7-14
MODEL 3530 INTERFACE CONNECTION DIAGRAM MODEL 3550 INTERFACE CONNECTION DIAGRAM
GOPAS-001 GYPAQ-002
INTERFACE CONNECTOR INTERFACE CONNECTOR
HOST SYSTEM CONNECTOR CN21 HOST SYSTEM CONNECTOR CN21
DATA STROBE g 1 DATA STROBE N 1
oT 3,5,7,9, TO 9
DATA 1TO8 09 i a6 17 DATA 1TO 8 2 2T09
ACKNOWLEDGE 10 19 ACKNOWLEDGE 10 19
BUSY 1 21 BUSY 1 21
PAPER END 12 23 PAPER END 12 23
SELECT 13 25 B SELECT 13 25
AUTO FEED XT 14 27
CHASSIS GROUND 17
, 4,6,8,10,
GROUND 1TO 8 20 to 27 4,6,8,10, GROUND 1TO 8 20 TO 27
12,14,16,18 12,14,16,18
INPUT PRIME RETURN 30 (NOT USED) INPUT PRIME RETURN 30 (NOT USED)
INPUT PRIME 31 26 INIT 31 26
FAULT 32 28 ERROR 32 28
nE 12.16,19, ‘ = 2,20,22
GROUND ) 2,20,22, GROUND 33 S ah 2
28,2933 24,3031 24,30,31
SELECT IN 36 36
NEC
NEC Information Systems. Inc.
DRAWING NUMBER
10 T 9 K 8 T 7 5 L 4 T 3 ' 2 I ]




| |
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RC2 o1 T D25 1
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282DM c9 0.1uF
o 220 F - INTI7V 10
(25v) cse
Ll
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D8 D12 .RA",\ ’—N—D sow RAD
T !‘ 3 1K 10K 62
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1
I pregmeg magwn S weg neg 0 so ! P 171N B — A
7
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—1 RM3 (NWR2 047) | |
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€20 l
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. L I
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