























































































































STANDARD MICROSY
o

CRT 9006-135
CRT 9006-83

JUPC FAMILY

Single Row Buffer
SRB

FEATURES:

U Low Cost Solution to CRT Memory Contention Problem

[J Provides Enhanced Processor Throughput for CRT
Display Systems

0 Provides 8 Bit Wide Variable Length Serial Memory

[J Permits Active Video on All Scan Lines of Data Row

[ Dynamically Variable Number of Characters per Data Row —

...64,80,132,...up to a Maximum of 135
[ Cascadable for Data Rows Greater than 135 Characters

[ Stackable for Invisible Attributes or Character
Widths of Greater than 8 Bits

[J Three-State Outputs
[J 4MHz Typical Read/Write Data Rate
[ Static Operation

[J Compatible with SMC CRT 5037, CRT 9007, and other
CRT Controllers

(] 24 Pin Dual In Line Package
(J +5 VoIt Only Power Supply
[J TTL Compatible Inputs and Outputs

L] Available in 135 Byte Maximum Length (CRT 9006-135)
or 83 Byte Maximum Length (CRT 9006-83)

PIN CONFIGURATION

pouts 1 VY 24T aenD
pouT2 ]2 23 [0 bouT4
DOUT1 []3 22 [7] pouTs
DOUTE ] 4 21 [T] DOUTS
CLK []5 20 [T DOUT?
WREN []6 19 [] OE
CLRCNT []7 18 [} OF
CKEN (]8 17 7 DIN?
DING (]9 16 {] DING
DINT [] 10 15 7] DINS
DIN2 [] 11 14 [ DIN4
DIN3 (] 12 13 [ +5V
Package: 24-pin D.I.P.
APPLICATIONS:
[J CRT Data Row Buffer

(1 Block-Oriented Buffer

[ Printer Buffer

[J Synchronous Communications Buffer
(] Floppy Disk Sector Buffer

GENERAL DESCRIPTION

The SMC Single Row Buffer (SRB) provides a low cost solu-
tion to memory contention between the system processor and
CRT controller in video display systems.

The SRB is a RAM-based buffer which is loaded with character
data from system memory during the first scan line of each
data row. While data is being written into the RAM it is also
being output through the multiplexer onto the Data Ouput

(DOUT) Lines. During subsequent scan lines in the data row,
the system will disable Write Enable (WREN) and cause data
to be read out from the internal RAM for CRT screen refresh,
thereby releasing the system memory for processor access
for the remaining N-1 scan lines where N is the number of
scan lines per data row. The SRB enhances processor through-
put and permits a flicker-free display of data.
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DESCRIPTION OF PIN FUNCTIONS

PIN NO. NAME SYMBOL FUNCTION
1-4 DATA OUTPUTS DOUT3-DOUT® | Data Outputs from the internal output latch.

5 CLOCK CLK Character clock. The negative-going edge of CLK clocks the
latches. When CKEN (pin 8) is high, CLK will increment the
address counter.

6 WRITE ENABLE WREN When WREN is low, data from the input latch is transferred directly
to the output latch and simultaneously written into sequential
locations in the RAM.

7 CLEAR COUNTER CLRCNT . Anegative transition on CLRCNT clears theRAMaddresscounter.
CLRCNT is normally asserted low near the beginning of each
scan line.

8 CLOCK ENABLE CKEN When CKEN is high, CLK will clock the address counter. The
combination of CKEN high and WREN low will allow the writing-
of data into the RAM.

9-12 DATA INPUTS DIN@-DIN3 Data Inputs from system memory.

13 POWER SUPPLY Vee +5 Volt supply.

14-17 DATA INPUTS DIN4-DIN7 Data Inputs from system memory.

18. OVERFLOW FLAG OF This output goes highwhen the RAM address counter reaches its
maximum count. If cascaded operation of multiple CRT 9006's is
desired for more than 135 bytes, OF may be used to drive the
CKEN input of the second row buffer chip.

19 OUTPUT ENABLE OE When OE is low, the data outputs DOUT@-DOUT7 are enabled.
When OE is high, DOUT®-DOUT7 present a high impedance
state.

20-23 DATA OUTPUTS DOUT7-DOUT4 | Data Outputs from the internal output latch.

24 GROUND GND Ground.

OPERATION

For CRT operation, the Write Enable (WREN) signal is
made active for the duration of the top scan line of each
data row. Clear Counter (CLRCNT) typically occurs at
the beginning of each scan line (HSYNC may be used as
input to NT). Data is continually clocked into the
input latch by CLK. When Clock Enable (CKEN) occurs,
the data in the input latch (Write Data) is written into the
first location of RAM. At the negative-going edge of the
next clock, the address counter is incremented, the next
input data is latched into the input latch, and the new data
is then written into the RAM. L.oading the RAM continues
until one clock after CKEN goes inactive or until the

RAM has been fully loaded (135 bytes). While data is
being written into the RAM, it is also being output through
the multiplexer onto the Data Output (DOUT) lines. Each
byte is loaded into the output latch one clock time later
than it is written into the RAM. Output of the data during
the first scan line permits the Video Display Controller
(such as the CRT 8002) to display video on the first scan
line. During subsequent scan linesinthedatarow, the sys-
tem will disable Write Enable (WREN) and cause datato be
read out from the internal RAM, thereby freeing the sys-
tem memory for processor access for the remaining N-1
scan lines where N is the number of scan lines per datarow.
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CRT 9212

Double Row Buffer

DRB

FEATURES

[l Low Cost Solution to CRT Memory
Contention Problem

(] Provides Enhanced Processor Throughput for
CRT Display Systems

(] Replaces Shift Registers or Several RAM and
Counter IC’s in CRT Display System

[] Permits Display of One Data Row While Next
Data Row is Being L.oaded

(] Data May be Written into Buffer at Less Than
the Video Painting Rate

(] Double Data Row Buffer Permits Second Data
Row to be Loaded Anytime during the Display
of the Preceding Data Row

(] Permits Active Video on All Scan Lines of
Data Row

(] Dynamically Variable Number of Characters
per Data Row—...64, 80, 132,...up to
a Maximum of 135

[] Cascadable for Data Rows Greater than
135 Characters

[_] Stackable for “Invisible Attributes”
or Character Widths of Greater than 8 Bits

ILPC FAMILY
PIN CONFIGURATION
piN2 1]~ 28 DING
DIN1 2] [ 27 WCLK
DINO 3] [ 26 OE
DOUT7 4] ) 25 WEN2
DOUT6 5[] ) 24 WEN1
DOUT5 6] ) 23 GND
DOUT4 7 ) 22 ROF
Vee 8] — 21 WOF
DOUT3 9 ) 20 REN
DOUT2 105 ) 19 CLRCNT
DOUT1 11 ) 18 TOG
DOUTO 12 (] [ 17 RCLK
DIN7 13 (] 116 DIN4
DIN6 14 (] 115 DIN5S
PACKAGE 28-pin D.I.P.

(] Three-State Outputs
(] Up to 4 MHz Read/Write Data Rate

(] Compatible with SMC CRT 5037, CRT 9007,
and other CRT Controllers

(] 28 Pin Dual-In-Line Package
] + 5 Volt Only Power Supply
(J TTL Compatible

GENERAL DESCRIPTION

The CRT 9212 Double Row Buffer (DRB) provides
a low cost solution to memory contention between the
system processor and the CRT controller in video dis-
play systems.

The CRT 9212 DRB is a RAM-based buffer which
provides two rows of buffering. It appears to the sys-
tem as two octal shift registers of dynamically vari-
able length (2-135 bytes) plus steering logic.

The CRT 9212 permits the loading of one data row

while the previous data row is being displayed. The
loading of data may take place during any of the scan
line times of the data row. This relaxed time-con-
straint allows the processor to perform additional
processing on the data or service other high priority
interrupt conditions (such as a Floppy Disk DMA
request) which may occur during a single video scan
line. The result is enhanced processor throughput and
flicker-free display of data.



DESCRIPTION OF PIN FUNCTIONS

PINNO. |NAME SYMBOL | FUNCTION
3-0,28, |Datainputs DINO-DIN7 | DINO-DIN7 are the data inputs from the system memory.
16-13
12-9,7-4 | Data outputs DOUTO- DOUTO-DOUT7 are the data outputs from the CRT 9212 internal data output
DOUT7 latch. Valid information will appear on DOUT0-DOUT?7 two RCLK periods after
the rising edge of REN. This introduces two pipeline delays when supplying data
to the character generator.
17 ead Cloc RCLK RCLK increments the current “read” address register, clocks data through the
v “read” buffer and moves data through the internal pipeline at the trailing edge.

18 Toggle Signal TOG TOG alternates the function of each buffer between read and write. TOG nor-
mally occurs at every data row boundary. Switching of the buffers occurs when
both TOG and CLRCNT are low.

19 Clear Counter | CLRCNT | Clear Counter clears the current “read” address counter at the next RCLK posi-
tive edge. T is normally asserted low at the beginning of each horizontal
retrace interval. CLRCNT clears the current “write” address counter when the
TOG is active.

20 Read Enable REN REN enabies the loading of data from the selected “read” buffer into the output
latch. Data is loaded when Read Clock is active.

21 Write Overflow WOF WOF high indicates that data is being written into the last memory position (posi-
tion 135). When WOF is high, further writing into the selected “write” buffer is dis-
abled. WOF may be connected to the WEN1 or WEN2 inputs of a second CRT
9212 for cascaded operation where data row lengths of greater than 135 charac-
ters are desired. See figure 4.

22 Read Overflow ROF The Read Overflow output is high when data is being read from the last memory
position (position 135). ROF high disables further reading from the selected
“read” buffer. ROF may be connected to the REN input of a second CRT 9212 for
cascaded operation where data row lengths of greater than 135 characters are
desired. DOUTO-7 will switch into a high impedance state at the second positive
transition of RCLK after ROF goes high. See figure 4.

24,25 | Write Enable WENT1, WEN allows input data to be written into the selected “write” buffer during WCLK
WEN 2 active. Both WEN1 and WEN 2 must be high to enable writing. WEN1 has an
' internal pullup resistor allowing it to assume a high if pin 24 is left open.

26 Output Enable OE When the OE input is low, the data outputs DOUTO0-DOUT7 are enabled. When
OE is high, DOUT0-DOUT? present a high impedance state. OF has an internal
pulldown resistor allowing it to assume a low if pin 26 is left open.

27 Write Clock WCLK WCLK clocks input data into the selected “write” buffer and increments the cur-
rent “write” address register when WEN1 and WEN2 are high.

8 Power Supply Vee + 5 Volt supply

23 Ground GND Ground

OPERATION

Figure 1 illustrates the internal architecture of the CRT
9212. It contains 135 bytes of RAM in each of its two buff-
ers. In normal operation, data is written into the input latch
on the positive-going edge of Write Clock (WCLK). When
both Write Enable (WEN1, WEN 2) signals go high, the next
WCLK causes data from the input latch to be written into
the selected buffer (1 or 2) and the associated address
counter to be incremented by one. Loading of the selected
RAM buffer continues until WEN goes inactive or until the
buffer has been fully loaded. Atthe next data row boundary,
the Toggle Signal (TOG) will go low. When Clear Counter
(CLRCNT) goes low, the next Read Clock (RCLK) will begin
to reset both buffer address counters to zero, switching the
buffer just loaded from a “write buffer” to a “read buffer”,
permitting the next row of data to be written into the other
buffer. Data from the current “read” buffer is read out of the
buffer and to the output latch whenever Read Enable (REN)
is high during a Read Clock (RCLK). Each read-out from

the buffer RAM causes the “read” address counter to be
incremented. REN is normally high during the entire visible
line time of each scan line of the data row. CLRCNT resets
the present “read” address counter. The negative edge of
CLRCNT is detected by the CRT 9212 and the internal “read”
address counter is cleared independent of the CLRCNT
pulse width. The CLRCNT input may be tied to the REN
input for proper operation. A

Figures 2 and 3 illustrate the functional timing for reading
and writing the CRT 9212. It is possible to cascade two or
more CRT 9212's to allow for data storage greater than 135
bytes by employing the read overflow (ROF) and write
overflow (WOF) outputs. Figure 4 illustrates two CRT 9212's
cascaded together.

The CRT 9212 is compatible with the CRT 9007 video
processor and controller (VPAC™) and the CRT 8002 video
display attributes controller (VDAC™). A typical video
configuration employing the three parts is illustrated in
figure 5.
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FIGURE 5: CRT 9212 CONFIGURED WITH THE CRT 9007 VPAC AND THE CRT 8002 VDAC™
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iggg/ —T QTY PER ASSN/REY LIVEL gﬁg%gﬁﬁ%gé NOMENCLATURE/DESCRIPTION PART NUMBER/REMARKS
2 41 4 C1,3,5,32 Cap Elec 22uf 15V 5% 2025700
3 1|1 Co Cap Tant 4.7uf 16V 10%Z] 2027500
6 |26 | 26 C7-17,19-24,26- | Cap Cer 330pf 50V 20% | 2029100
29,33-37
5 1235125 C2,4,25,38-160 Cap Cer .luf 50V 20% 2030100
6 1|1 C30 Cap Mono &47pf 100V 5% | 2029500
7 2|2 c1g8,31 Cap Mono .Oluf 50V 10% ] 2028900
8
9
10 | 1]1 AS0 IC Z80A CPU A 2051000
11| 11 AG2 IC zZ80A CTC A 2050800
12 | 212 AT4,85 IC Z80A SIO/2A 2050600
13 f 2|2 ALL, 79 IC 74LS109 2027000
14 1)1 A73 IC 74LS112 2138500
15 | 717 A5,24,72,104,108,1 IC 74LS74 2026600
113,116
16 | 22 A39,117 IC 74504 2024600
17 | 616 A2,18,46,63,76, |IC 74Ls04 2024800
110
NOTES :
PAGE 1 OF 7
TITLE DATE
PCB ASSY CONTROL BOARD 970 5-23-83 ‘.'Iéle\}ideo Systems’lnc.




éé?%/ —r QY PER SRV LT §§§?§S§¥5£ NOMENCLATURE/DESCRIPTION PART NUMBER/REMARKS

is | 111 A100 IC 7414 2035400

19 | 77 A9,12,26,32,58, |IC 74LS08 2025200
66,109

20 | 3 A20,30, 38 IC 74LS00 2024200

21 | 9 |8 A7,17,25,47,62, [IC 74LS32 2025800
68,71,81,91

22 | 2 |2 A86,103 IC 74LS244 2044200

23 | 2 |2 A36,98 IC 741502 2041600

24 | 2 [2 A88,93 IC 74LS138 2041000

25 | 1 |1 A83 IC 74LS139 2027200

26 | 7 |7 A6,15,23,37,45, |IC 74LS374 2029000
61,64

27 11 |1 A31 IC 74LS174 2028200

28 | 1 ]1 All4 IC 74LS51 2026200

29 | 2 |2 A90,97 IC 74LS241 2042000

30 | 2 |2 A55,115 IC 74LS163 2027600

31 | 1|1 A1 IC 74LS164 2048200

32 | 1 |1 A34 IC 74L5367 2028600

33 | 2 |2 Ta65, 70 IC 74LS245, N8T245N 2036200

NOTES :

PAGE 2 OF 7
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! QTY PER ASSH/REY LIVEL gggERENCE/ NOMENCLATURE/DESCRIPTTON PART NUMBER/REMARKS

O NE IGNATOR
341 1)1 A33 IC 74LS173 2028000
35 | 1] 1 ALS IC 745251 2138600
36 | 1] 1 ALY IC 74S74 2026400
371 1] 1 A50 IC 74LS166 2027800
38 | 1] 1 A19 IC 74LS10 2025400
39 1 33 Al,8,14 IC 7406 2034800
s0 | 11 A22 IC 74LS86 2026800
41| 5] 5 A16,28,40,52,67 | IC 74LS157 2027400
42

43

46 | 2| 2 A43,51 IC 75188N 2029200
45 § 3] 3 A27,35,57 IC 75189AN 2029400
46 | 1] 1 A56 IC EPROM US/UK CHAR GEN| 8000139
47 | 1] 1 A82 IC 970 EPROM FIRMWARE | 8000100
48 | 1] 1 A69 IC 9007 CRT CONTROLLER| 2139900
49 | 4l 4 A53,54,59,60 IC 9006-135 BUFFER CRT| 2140000

SGL ROW
50 | 8] 8 A94,95,101,102, | IC 4116 16K DYNAMIC RAN 2139200
106,107,111,112 | 120 ns

NOTES :
PAGE 3 OF 7
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ig?g/ —T- QY PRR S T REFERENCE/ NOMENCLATURE/DESCRIPT1ON PART NUMBER/REMARKS
s1 1111 A105 IC 2Kx8 6116 CMOS 2138700
STATIC RAM
52 1212 A3,42 IC 4N38 2035000
53 0 1|1 AlO 21.2544 MHZ CLOCK 0SC | 2138900
54 |11 Al IC 93S16PC 2040800
55 | 1|1 All IC 74532 2038800
56 | 2|2 A77,78 IC 74500 2024000
57 | 1|1 A87 IC 970 EPROM FIRMWARE | 8000101
58 |11 A99 IC 970 EPROM FIRMWARE | 8000102
59 '
60 | 1|1 Y2 Cry 8.0000 MHZ 2098603
61 | 1 |1 Y1 Cry 13.4784 MHZ 2141400
62 | 6 |6 XA53,54,56,59,60,|Socket 24P IC DIP 2098401
105
63 4 XA69,74,80,85 Socket 40P IC DIP 2098402
64 XA94,95,101,102, |Socket 16P IC DIP 2098405
106,107,111,112
65 | 4 |4 XA82,87,92,99 Socket 28P IC DIP 2098404
66 2 P2,5 Plug 5P Str Waf 2098802
NOTES :
PAGE 4 OF 7
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ﬁgﬁg/ —T QUY PER foowRey PR gggfgﬁﬁ%gé NOMENCLATURE/DESCRIPTION PART NUMBER/REMARKS
67 2 P3,4 Conn 25P PCB Metal 2165300
D-Sub Fem
68 1)1 Pl Conn 6P RJ12 970 Logic { 2141200
Bd
69
70
71
72
73
74 | 111 VR1 Volt Reg 79LO5AC 2126200
75 | 9 ]9 R39-43,47-49,56 |Res C/F 10K Ohm 1/4W 5% 2034100
76 | 2|2 R27 ,28 Res C/F 3.3KOhm 1/4W 57 2052700
77 | 1]1 RO Res C/F 680 Ohm 1/4W 54 2037100
78 | 2] 2 R5,67 Res C/F 22 Ohm 1/4W 5% | 2033500
79 | 3|3 R3,59,71 Res C/F 33 Ohm 1/4W 5% ] 2034500
go | 1]1 |R72 Res C/F 82 Ohm 1/4W 5% | 2144000
g1 | 212 R11,75 Res C/F 68 Ohm 1/4W 5% | 2051100
82 | 4|4 R4,50-52 Res M/F 100 Ohm 1/4W 57 2034900
83 | 2|2 R66,73 Res C/F 220 Ohm 1/4W 57 2040300
NOTES::
PAGE 5 OF 7
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ézgg/ — QUY PER ASSW/REV LEVEL gggﬁgﬁﬁggé NOMENCLATURE/DESCRIPTION PART NUMBER/REMARKS
84 | 4|4 R16,19,30,31 Res C/F 330 Ohm 1/4W 54 2051500
85 | 2 |2 R17,18 Res C/F 270 Ohm 1/4W 54 2051300
86 | 5|5 R§,12,20,68,69 Res C/F 470 Ohm 1/4W 57 2051700
87 | 8|8 R1,6,7,22,35,65, | Res C/F 1K Ohm 1/4W 5% | 2052100
70,74
88 111 R13 Res C/F 51K Ohm 1/4W 5% 2032300
89 | 1|1 R33 Res C/F 100K Ohm 1/4W | 2032100
| 5%
90 |22 | 22 R14,15,23,24,29, | Res C/F 4.7K Ohm 1/4W | 2053100
32,34,36-38,44- |52
46,53-55,57,60-
64
91 | 2 | 2 R25,26 Res C/F 510 Ohm 1/2W 2045100
5% |
92 | 1] 1 RP6 Res PK 33 Ohm 16 Pin 2041700
DIP
93 | 33 RP1,3,5 Res Pk 4.7K Ohm 10P 2041300
SIP
9z | 11 R10 Res C/F 180 Ohm 1/4W 574 2053300
NOTES :
PAGE 6 OF 7
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ég?g/ T QTy PRR ASSWTEY LR REFERENCE/ NOMENCLATURE/DESCRIPTION PART NUMBER/REMARKS
95 | 111 R21 Res C/F 2K 1/4W 5% 2036900
96 | 2|2 RP2,4 Res PK 2.2K Ohm 10P 2230000
STP
97 | 212 Q5,7 Trans 2N2907A 2045900
98 | 6|6 CR1-6 Diode 1IN9L4 2047500
99 | 4 |4 Q1,3,8,9 Trans 2N2219A 2045300
100 | 1]1 Q6 Trans 2N3019 2045700
111
112
113
114
115
116
117 111 CR7 Diode Zener 1N756 8.2V | 2244500
118 111 Battery Holder 2195500
119 111 B1 Battery 2050001
NOTES :
PAGE 7 OF 7
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VIDEO MONITOR/POWER SUPPLY
SCHEMATICS AND PARTS LIST

TeleVideo Systems, Inc.
1170 Morse Ave., Sunnyvale, CA 94086
(408) 745-7760 TWX 910-338-7633 "TVI VIDEO"







VIDEO MONITOR

The Video Monitor is made up of two sections; the vertical
amplifier and the horizontal amplifier. These amplifiers provide
the voltages necessary to drive the CRT yoke, which deflects the
electron beam across the CRT.

The electron beam which is generated by the CRT electron gun
is swept across and down the screen to create what are called
scan lines, which we discussed in character generation., The
movement of the beam is driven by vertical and horizontal sweep
rates which are both determined by the display circuitry on the
logic board. The horizontal sweep is approximatly 16KHz and the
vertical sweep is usually 60Hz for domestic and 50Hz for European
applications.

The Horizontal sync pulses coming into the Video Monitor
are inverted by transistor Q305 and then trigger IC301. In the
precision timing mode of operation, the pulse width of IC301 is
precisely controlled by R304, R306 and C312, The output Of IC301
is then coupled by 0303 and Q301 to drive transformer T301. The
output of T301 is then amplified by Drive transistor 302, This
transistor drives both horizontal yoke windings, as well as the
step-up transformer that produces the anode high voltage and the
grid voltage for the CRT grid in the neck of the CRT. A new width
coil is used for better Raster width control.

The Vertical sync. pulse's coming into the Video Monitor are
converted to a sawtooth wave-form. When this is first done the
sawtooth pulse is going from a negative leading edge to a posi-
tive falling edge, the pulse goes through transistor Q202 and is
inverted to it's usable form., Now the pulse is going from a
positive 2 volt leading edge to a negative - 2,5 volt falling
edge. The timing here is critical because with in one sawtooth
pulse there are 250 horizontal pulse's that will occur. This is
the total number of horizontal scan lines on the CRT. The saw-
tooth pulse has to be proportional to all the previous pulse's or
the timing will be wrong for the vertical sweep as well as the
horizontal sweep. When the vertical sweep is negitive Q201 is
conducting and (€202 will be discharging. During the positive
portion Q201 will cut off and allow C202 to charge., During the
time that C202 is charging the electron beam will be scanning.
The vertical sweep scans from top to the bottom, once the scan
reaches the bottom of the page a (blank) occurs the video beam is
turned off and it is retraced back to the top of the screen, this
is the time when C202 is discharging. After the retrace the beam
is once again turned on and begins it's scan routine. Adjusting
SFR1 (vert. height) and SFR2 (vert. 1linearity) will change the
rate of charge of C202 thus changing the slope of the sawtooth
pulse.



POWER SUPPLY

Voltages are created and requlated as follows, A 24VAC
voltage is rectified by Diode D105, 106, 107 and 108 resulting in
a 31vDC output. This 31V is then filtered through Cl06
(3300MF/50V) and applied to five Volt switching regulator IC103.
The output voltage of IC103 is filtered by L101 (200uH 5%) and
C110 (2200MF/10V) .

The raw 24VDC voltages for the positive and negative 12VDC
are rectified by Diodes D101, 102, 103 and 104. The +24V is
regulated by IC101 and Q101 for output voltage +12V. This is then
filtered through Cl116. Negative 12V is stabilized by IC102 and
filtered by C105,

A 79 volt AC waveform is applied to the halfwave rectifier
D109 which is filtered by C115. the resulting 92VDC level is then
regulated by a series voltage requlator. The stabilization
network comprised of sensing and control elements, Q103 and Q102.

The 75VDC level goes to the Cathode of the CRT tube and spot
killed quickly by D501 and C506 to protect burn out on the screen
surface of when user turned off,

The high voltage needed to drive the CRT tube V501 are
derived from the flyback transformer T302 on the Video Monitor.



TUBE SPECIFICATION
14 INCH 90 DEGREE, HIGH RESOLUTION

DISPLAY TUBE
340CXB_4N

The 340CXB4N is a 14 inch 90 degree high resolution, rectangular
display tube primarily intended for use as a alpha-numerical and
graphic display tube for computer peripheral devices. The tube is
provided with banded type integral implosion protection (with mounting
lugs). The tube features a low reflectance, high contrast screen.

ELECTRICAL DATA

Heating
Indirect by AC or
Heater voltage.
Heater current,

o
@]

L] L) L] L] L L L] L] L] L4 L] L] ° L .12.0 Volts
L] Ld LJ . L] L] * L) L] L] L] L] L] L] L 75 nA

Focusing Method. . . . + ¢« ¢« ¢« ¢« ¢« ¢« ¢ ¢« ¢« ¢« « « « o+ « Electrostatic
Deflection Method., . . « . &+ & ¢ &+ & o o s « « « « « « Magnetic

Deflection Angles (Approx.
Diagonal. . & o ¢ o « o o o o o o s o o s o« o o «» 90 degrees
Horizontal. . . « ¢ 4« ¢ o o « o « o« o o o o o+ o« o 80 degrees
Vertical. o « o « o o o o « s o s o s s o o« o« o » 65 degrees

Anode Voltage « o e s o e s s s e s s e s s e s s+ s s 16,000 max. volts
9,000 min. volts

Using high voltage with this tube internal flash-overs may occur,
which may cause damage to the cathode of the tube and to various
circuit components on the video monitor board. Therefore it is
necessary to provide protective circuits using spark-gaps etc. These
should be connected as illustrated in figure #1 below.

10 crrcurts () » SHORT CONNECTION

‘—G TO ELECTRODES
1

(RESISTORS) @---mun J ---------- (SPARK GAPS)

SHORT CONNECTION
TO EXTERNAL
TO CHASSIS ¢ CONDUCTIVE COATING

Figure 1.

No other connections between external conductive coating and chassis
permissible,

are



OPTICAL DATA

Faceplate, . o « o o o o o &
Anti-reflection treatment

Screen ® ® * L] [ ] L] ® L] L] L] L] L]
AppearanCe. « « « o« o o o

. Filterglass (j
. Treated '
. Aluminized

. Low Reflective*

L] £ ® L]
e ®» e o
. [ ] ° ®
® L] L] L ]
e o e o
e @ o =
® ° @ e
® o L ] L]
L] L] L ] L]
® o e e
® ® e e

The dark-colored screen, in combination with the filterglass,
produces the low reflectivity (equivalent to a 20% light
transmission filterglass) for easy-to-see display.

MECHANICAI DATA
Tube Dimensions:

Overall length., . . . . . . . e ¢ o 297.0 max. mm
Greatest dimensions of tube (excludlng lugs)
Dlagonal ® @ o © s o =# ® e e o ° e o o o o ° ° 348.3 +/_ 2.7 mm
Width ° ® . ) ° . . . ® ® ° . ® O . ° ) » ° ® ° 29503 +/- 2-7 mm
Helgth' L . L] ° . L] ® L] L] L] L[] L] L] ® ® 237.0 +/- 2.7 mm
Useful screen dimensions (pro;ected)
Diagonal. « ¢ o« o o o o o o o o 2 o o« o o o o o 322,3 min, mm
Width & ¢ ¢« ¢ ¢« o o o o o o o o s o o o« » o s o« 270,2 min, mm
Heigth. . +« ¢« ¢ o ¢ ¢ ¢ o o « o s s o o s o o o 210,7 min, mm

Pin Position Alignment . . « . « ¢« ¢« ¢« ¢+ ¢ o« ¢« ¢« « « » Pin No 7 aligns
approx. with anode
contact.

Operating Position . . « &+ 4 ¢ &« &« ¢« ¢« &« ¢ ¢ &« s s « o« Any

Weight (approx.) . « o o« ¢ o « o « o s « o o o o« o« o « 3.5 kg

Implosion Protection . « « « ¢« 4 o o « s s « ¢« s« « « » Tension band
(with mounting 1lugs)

GENERAL CONSIDERATIONS:
1. Tube handling, Care should be taken not to scratch the tube.

2. Impact, The tubes should never be exposed to impacts of more
than 30G during handling or transportation,

3. Grounding. The external conductive coating of the tube should
be grounded with multiple contacts (e.g. a contact plate having
many fingers.) Poor contact might cause local heating resulting
in tube leakage.



WARNING
SHOCK HAZARD:

The high voltage at which the tube is operated may be very
dangerous. Design of the equipment should include
safequards to prevent the user from coming in contact with
the high voltage. Extreme care should be taken in the
servicing or adjustment of any high voltage circuit.

Caution must be exercised during the replacement or
servicing of the tube since a residual electrical charge is
stored within the tube. Before handling the tube remove any
undersible residual high voltage charge from the tube, by
shorting the anode contact button to the frame of the
terminal as illustrated in figure #2, Discharging the high
voltage to isolated metal parts sucha as cabinets and
control brackets may produce a shock hazard.

Frame Ground CRT

Test Clip

Y

CR1 Anode

Jumper Cord—

N\

Screwdriver

Figure 2,






TABLE 6-1

SIGNAL WAVEFORMS

LOCATION|FUNCTTION| DC | AC |BASE(IN)| pC | AC |coL.couT)| pC EMIT(GND)
‘1c101 REGULA~ 1 97 |1.0l/ N/ | 12 |0.0 0.0
TION
1C102 " 22 0.0 ————]-12 [0.9 0.0
1C013 " 28 1.0/\/ 5 0.0 =———10.0
Q101 " 22 (1.0l N\_/| 12 |0.0| =] 0.0
Q102 " 65 (0.0 100 [1.0|/"\_/| 65
Q103 " 125 0.0 50 [0.0] —— | 12
Q201 Ve [0, 3.0'U'__U_ -0.30.6 /W‘\/ 0.0 /W*/]
Q202 " 0. o.s/w—\ 5.5 (8.0 /] 00 -
Q2053 " 5. 8.0/7“9\/ 12 {0.0| ——— | 5.0 /7’"\/
0204 " 4.018.0 /L f]0.00.0] —— | 4.0 N
Q301 “’Eﬁéz -0.7(1.5 H H 0.0]15 || H 0.0 _—
Q302 " -3.004.0 m\r 0.0 |160 M 0.0 —
Q303 " 2.2 |1.5 || H 5.0 (1.5 ” || 0.8 J—'\ﬂ
Q304 " 0.6 0.0 ———0.013.0 /\/\ 0.0
Q305 " 1.202.2 /\/——/\/ 0.0 8'OW 0.0
Q501 Vig;fo 0.4 0.0 37 |27 U_U 0.0

ALL VOLTAGE MEASURES MADE WITH OSCILLOSCOPE

DC READING TAKEN OF SIGNAL BASELINE

AC READING TAKEN OF PEAK TO PEAK AMPLITUDE

NOTE:

ANY RIPPLE MEASUREMENT LESS THAN ONE VOLT IS NOT ILLUSTRATED.
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APPLICATION REVISION DESCRIFTION ECO NO. DATE APPROVED
werassr| 0w A PROD RELEASE 2064141318520, "f oms
56 501
RZ0% C 203 B2\
B2 ioox 27K 22 716V 150 RS0 SPARK GAP ven
! R206 5 zqs%ﬁ?;s asol RS06 Q 3340CX B BILN)
= czo i
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1 ALL RESISTOR VALUES IN OHMS.
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ézgg/ g PR e KEFEREMCE/ NOMENCLATURE/DESCRIPTION PART NUMBER/REMARKS
1 1 |cso3 Cap., Cer .02uF 50V 3018600
2 1 1c309 Cap Cer 150pF 50V 10% | 3013800
3 1 [cso1 Cap Cer 220pF 50V 2195900
4 1 lc305 Cap Elec 220uF 25V 3012700
5 1 jC306 Cap Elec 16uF 25V (non-} 2280000
P)
6 1 |c201 Cap Elec 10uF 16V 20% | 2027300
7 2 |c203,206 Cap Elec 22uF 15V 20% | 3018900
8 1 |cs05 Cap Elec 22uF 100V 2196100
9 1 [c205 Cap Elec 100uF 10V 2196000
10 1 |c3ol Cap Elec 4.7uFf 16V 2196700
11 1 |czo07 Cap Elec 2200uF 10V 2196200
12 1 |c3o08 Cap Elec 1000uF 16V 3018500
13 1 [c303 Cap Mylar .0068uF 200V | 2196800
5%

14 1 §C209 Cap Mylar .001luF 50V 2196900
15 3 |c302,310,311 Cap Mylar .OluF 50V 2197000
16

17 1 {c304 Cap Mylar .033uF 400V | 3012600
NOTES :
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éé?g/ QTy FER AOSW/RET VR %gg?ggi%gé NOMENCLATURE/DESCRIPTION PART NUMBER/REMARKS
18 1§C312 Cap Mylar .015uF 50V 3013900
5%
19 2 1c307,313 Cap Mylar .039uF 50V 3014500
20 1§ C502 Cap Mylar .1pF 100V 3016900
21 1§ C506 Cap My.ar .47uF 100V 3018800
22 1§ C208 Cap Mylar .047uF 50V 3016800
23 1] cs04 Cap Mylar .luF 800V 3018400
10%

24 21 c202,204 Cap Tant 4.7uF 25V 10%| 3028400
25 1§ L301 Coil Linearity 52MHz 30613400
26 1| L1302 Coil Width 9MHz 3013500
27 2 { D502,503 Diode PLR 817 3014700
28 2 | D302,303 Diode PFR 852 3025100
29 1 {Dp501 Diode 1N914 2047500
30 1 §D301 Diode 1N4148 Switch 2048500
31 3 {D201,202,306 Diode 1N920/KD8513A 2201800
32 1§1c301 IC NE555 Timer 2030200
33 1 § VR2 Pot Focus 2M Ohm 2180100
NOTES:
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éggg/ QTY PER ASSH/REY LEVEL REFERENCE/ NOMENCLATURE/DESCRIPTION PART NUMBER/REMARKS
34 1 | SFR2 Pot Trim 2K Ohm Top- 2177800
Adj Pemt
35 2 | SFR1,4 Pot Trim 100K Ohm Top-} 2177700
Adj Pcmt
36 1 |R502 Res CF 90 Ohm 1/4W 2177600
37 1 |r501 Res CF 47 Ohm 1/4W 5% | 2037700
38 1 |Rr211 Res CF 150 Ohm 1/4W 5% | 2033900
39 2 |R214,506 Res CF 220 Ohm 1/2W 5% | 2186000
40 1 |r210 Res CF 330 Ohm 1/4W 5% | 2051500
41 1 |r301 Res CF 470 Ohm 1/4W 5% | 2051700
42 2 | r206,503 Res CF 820 Ohm 1/2W 5% | 2177000
43 1 |r208 Res CF 4700 Ohm 1/4W 574 2053100
4 3 {R201,205,308 Res CF 2.7K Ohm 1/4W 574 2038300
45 1 |r203 Res CF 2.2K Ohm 1/4W 574 2038700
46 1 {r207 Res CF 6.8K Ohm 1/4W 54 2039100
47 2 |R507,509 Res CT 1.5K Ohm 1/2W 574 2186300
48 1 IrR306 Res CF 1.8K 1/4W 5% 2052300
49 2 |r302,303 Res CF 5.6K Ohm 1/4W 574 3013600
50 1 JR508 Res CF 10K Ohm 1/2W 5% | 2186400
NOTES :
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éggg/ QY PRR SR ggg?gﬁﬁ%gé NOMENCLATURE/DESCRIPTION PART NUMBER/REMARKS
51 1 [R305 Res CF 12K 1/4W 5% 3013700
52 1 |rR304 Res CF 22K Ohm 1/4W 5% | 2036300
53 1 |r307 Res CF 27K Ohm 1/4W 5% | 2037300
54 2 {R209,505 Res CF 47K Ohm 1/4W 5% | 2033700
55 1 |R504 Res CF 56K Ohm 1/2W 5% { 3016500
56 1 |r202 Res CF LOOK Ohm 1/4W 5% 2032100
57 3 |R204,212,213 Res WW 0.6 Ohm 2W 2177100
58 1 [TH201 Thermistor OPC 1K Ohm | 2180300
59 1 §T302 Transformer Flyback 2269000
' 12 VDC
60 1 {1301 TNFR Horiz DR HDT-19 2201200
61 3 Q202,305,304 Tran KTC 1815Y 3014600
62 2 1Q303,201 Tran KTA 1015Y 3016700
63 1 {q204 Tran 2N6124/2SA473 2202100
64 1 {203 Tran 2N6121/2SC1173 2199700
65 1 [q301 Tran KTC 200Y 3011700
66 1 {q501 Tran KTC 229Y 3011600
67 1 1Q302 Tran KTC 2233 3011800
NOTES::
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ig?g/ TP e REFERENCE! NOMENCLATURE/DESCRIPTION PART NUMBER/REMARKS
1 1 §sSwl0o2 Switch Power Select 2097400
DPDT
2 1 §SW1O01 Switch Power SPST 2097300
3 2 JC108,109 Cap Cer .0luF 50V 3017800
4 1 jcl13 Cap Cer .02uF 50V 3018600
5 1 jcl12 Cap Cer .1luF 50V 10% 2030100
6 1 jcCcl15 Cap Elec 100uF 160V 2196300
7 1 jci11 Cap Elec 3300uF 10V 3027600
8 1 JCc106 Cap Elec 3300uF 50V 3028100
9 1 fcios Cap Elec 2200uF 35V 3027500
10 2 jCl01,102 Cap Elec 3300uF 35V 2196500
11 1 jCl1l4 Cap Elec 22uF 160V 2196400
12 1 jcl1io Cap Elec 2200uF 10V 2196200
13 1 jC1ile Cap Elec 2200uF 16V . 3016400
14 1 fclo7 Cap Mylar .047uF 50V 3016800
107

15 2 }§C103,105 Cap Tant 2.2uF 35V 3027400
16 1 JjL102 Coil Air 1.4uH 5% 2268900
NOTES:
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17 1 jrio01 Coil Chock 200uH 5% 2268800
Hi-Current

18 8 Ip101-108 Diode BY251 3A 200V 3009800

19 D109 Diode 1N4004 MOT 2202200

20 1 |pti10 Diode 1N759A/RD12EB 2201600
Zener

21 1 |F102 Fuse 3 Amp 125V 3AG 2193100

22 1 |F103 Fuse 4 Amp 125V 3025300

23 SFR3 Pot Trim 5K Ohm Side 2177900

» Adj Pcmt A

24 1 |r107 Res CF 27K Ohm 1/4W 5% | 2037300

25 1 |r108 Res CF 2.7K Ohm 1/4W 5% 2038300

26 1 |r106 Res CF 3.9K Ohm 1/4W 5% 2177400

27 1 {r105 Res CF 30K Ohm 1/4W 5% | 2039300

28 1 |r102 Res WW .4 Ohm 2W 10% 3019500

29 2 |R103,104 Res CF 4700 Ohm 1/4W 5% 2053100

30 1 fqiol Tran B595 3001600

31 1 o102 Tran KTC1627/MPSAQ6 2046700
NPN/SIL

NOTES :
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32 Q103 Tran Drv Pre 150V KTC 3011600
TO-92L
33 IC101 Volt Reg 3122P 3001700
34 1C102 Volt Reg 7912 3001800
35 IC103 Volt Reg SI-805062Z 2246400
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