









































































































































7. Check A2. Set-lab supply to +5.0V

- (ITim = 300 mA) across +5V output.
Read voltage across R11 with DVM while
adjusting pot R13. Are the voltages as
follows?

R13 fully clockwise 3.0V + 0.5V
R13 fully counterclockwise 0.2V + 0.2V

POST REGMULAT:

Yes - Go to Step 8
No - Replace A2 and repeat Step 7

Figure 15

8. Check A3 and modulator. Hook yp first
supply (+5V, I1im = 300mA) across the
+5V output. Hook up second supply
(#5V, I1im = 300mA) across the
modulator. Watch the voltage across “ o
R8 with the DVM while adjusting R13. 5 ‘JJ.,/E
Are the voltages as follows?

A
290 .

2
u

A3
McC T 2€
opto-idota

R13 fully clockwise 3.0V + 0.5V
R13 fully counterclockwise 0.3V + 0.2V

Figure 16

Yes - Go to Step 9
No - Replace A3, repeat Step 8

NOTE: This concludes all the passive tests.

Disconnect all supplies, DVM, and jumper
from CR5 to CR8 before proceeding.
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10.

Disconnect all connections made for the
passive tests. Plug the supply into the
Variac and turn the voltage up to 115Vac.

Is the voltage across the input capacitor(s)
within the following 1imits?

Supply designed for 115Vac only
150V £10V

Supply designed for 220Vac only
300V £20V

Supply 115/220 strappable
300V +20V

Yes - Go to Step 10
No - Look for faulty component in

input circuit. Repeat Step 9.

Use an oscilloscope to check the voltage
waveform on the collector of Q1 with
respect to emitter.
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With proper waveform, notice
that duty cycle is roughly 50%.

Figure 19
Proper Waveform
Horizontal - 5 Ps/Div.
Vertical - 50V/Div.

With no output load, the supply
"burps" every 120 ms or so. This

is known as the burp mode. (The
supply waits about 120ms, tries to
turn on, the SCR fires because there
is no +5V load to keep it from over-
shooting, and it folds back and waits
120ms again.)

Figure 20

No load waveform
Horzontal - %ps/Div.
Vertical - 50V/Div.

19



In an overload condition, all output
voltages and currents are very low.

Notice the very short duty cyle (about 12%)
which typifies the overload condition.
Under a heavy overload, the supplv "burps"

every 500ms or so.

Figure 21
Overload Waveform
Horizontal 5us/Div.
Vertical 50V/Div.

With an output short, the supply goes
into its "burp" mode again. The period
is about 160ms between "burps."

N
Figure 22
Output Short Waveform
Horizontal 5us/Div.

Vertical 50V/Div.
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11. Use the oscilloscope on each or any e

output to determine if any faults .ICW ooTeaT

are occurring. T30 s

~
OVTPIUT

C20
2200
1av

23 RET

20

“
OV -5

ouTPULT

l +

c22

220
T o5V -2
ol w2

C
b~—"007PLT

Figure 23

+12V Output Proper Waveform

Figure 24
Proper Qutput Waveform
Horizontal - 50ms/Div.
Vertical - 2V/Div.

The sharp rise and fall time of
an output is due to unloaded
outputs. Generally only an SCR
firing can cause such a rapid
fall time on an output.

Figure 25

21 No Load on Outputs

Horizontal - 50ms/Div.
Vertical - 2V/Div.



The much longer fall time of an output
indicates a short on some other output
than the one measured.

No rise or fall indicates the short
is on this output.

22

Figure 26
Short on some other output
Horizontal - 50ms/Div.
Vertical - 2V/Div.

Figure 27

Short on this output
Horizontal - 50ms/Div.
Vertical - 2V/Div.



APPLICATION REVISION
NEXT ASSY USED ON rREVIECO DESCRIPTION DATE APPROVED
10000 | {I9BUPRE RELEASED FOR PRCD
A RSARELEASED FOR PROD. 9-13-28 o7
B [3%] CORRECTED CURRENT 3T
CALL-OUTS ADDED 12-18-78
PARA.3 ON PG. 3 wZ
C M?”Rﬁgcgfg. NOTE 3IC . N-2-79 Q?S Q*@éﬁ%@
D (W77 INCORPARATED 4-23-20| A0
[ |
q

Alt drawings supplied for the BOSCHERT
power supply are the property of
BOSCHERT INCORPORAT! WNMM

&”tﬁ” OTHEAR“\E!‘E s;ggt&:n CONTRACY NO.
FIACTTON: ozcsms ANGLES APPROVALS DATE B o SCH ERT L
T e XXk e T ITRAWN TR A FTY :
- XXK & - m#ﬂwgﬁ. ’?5{ T ES‘T‘ %PEC“‘:‘ CAT(@&
g 2z b A7/ 7T
MODEL: 29 -1001
4y E v
- % ?/‘u’ i {: i;i SiZE | CODE IDENT NO. |DRAWING NO.
" ' g ‘ 3@# 75 | A 91-2 0269 “
DO NOT SCALE DRAWING i : SCALE N /A, SHEET | oF 3
7B BISHOP GRAPHICS/ACCUPRESS ——

per s S T QP i
REORDER NO. A-7825 A e



v

TEST SPECIFICATION ,25 - 1O0D
MINIMUM MAXIMUM

VISUAL INSPECTION

TURN ON AND TURN OFF

SWITCH WAVLFORM

CURRENT MAX. LIMIT RANGE <EE PAGE 3 _FOR _LIMITS
CURRENT MIN. LIMIT RANGE

INVERTER WAVE FORMS SAME

INVERTER PERIOD RANGE

INVERTER PEAK-PEAK VOLTAGE

OUTPUT VOLTAGE-CURRENT TEGT POINTS:
OUTPUT VOLTAGE CURRENT MINIMUM MAXIMUM

1 + 5 Y .S A +4.9 vi + 5,02V [sz'r VOLTAGE HERE]
2 +\Z vV o O.25% .45 vV F12.59V
3 —12 v QO A -ll.45 vV —1;.52\1
4 - S v 2SS A =475 v =—5.2%yv
5 v A v \
6 Y A v v
1 + S vy R A 4490 v .04 v
2 + 12 v O.1_ A +19,40v +13.60V
3 |2 v O, A -10.4D v —13,. 60V
4 - S v Qel A =4.09V —5.25vV
5 v A v \
6 v A v v
I+ 5 v __0hp A +8.9G6 v +5.04 , |Z0Hz¢ 20KHZ §
2 + 12 v S A 40,40 V +13.0 v
3 -12 v ¢S A =10,40 Vv -|2.0 vV
4 =5 v . A =4,.79 Vv =5.29vV
5 v A v \
6 v A v v MAX. RIPPLE & NOISE:
l +8 v o) A 4496 v _+5.04 v _ 95  wmerp___ v
2 “-ll v .4 A +|0:L‘0 \Y) +|34[DD v E E 8 AV P-P MV
3 =17 v 4 A D40 v —RO v 228 s MV
4 -8 v o A 478 v =5, 78 v 98 wve-Pp ______ ww
MINIMUM_ MAXIMUM )
ove 5994B (IN752) a7 6.3
59938 (IN751) (X 110 vac
SNAP-ON
- AUDIBLE NOISE (] 220 vac
FACTORY SELECT PROCEDURE FOR R4, SEE PAGE 3.
BURN IN NO. Qo (] sTrapaBLE
(TEST CABLE NO. 050
SIZE CODE 1DENT NO. DRAWING NO RE
A 9l-202&9 |D
%H 9.19-18 SsCALE N /A SHEET 2 OF 3

— e e A



FACTORY SELECT PROCEDOOLORE FOR RA
I, Q.SET LOAD AT I 3A, +DV

DAL F\Y
A, - 12V

b, SET LINE VOLTAGE AT 90VAC
C. SELECT KR4 FOR +%V OUTPULUT TO BE
A4.98V <L 4+ 5V ocuTtTeyty L s .o0o%V

2. @,SET LINE VOLTAGE -—o \W\O VAC
b, SET ALL LoaDlb=s TO O AMPE
C.LOAD SV SLOWLY., SV OUuTeUuUT

VOLTAGE MUST REOGULATE TO

PV & O0.090V AT +5V OUTPUT
CURRENT OF £ O.8® AMP.

CURRENT MAX UMIT TEST
A. SET LINE VOLTAGE TO /IO V AC

b. SET LOAD TO | +5V 3A

+\2V O.SA

-5\ 0.SA

c. INCREASE OUTPUT CURREMNT OF +SV

AND NOTE MAXIMUM CURRENT.
MAXI MUM CURRENT , T max , MUST
BE: 6.5A< I MAX < &.0 A, |F (URRENT
LMIT 14 NDT IN SPE(C, C(HANGE RI4 T0 ANDTHER
VALUE BRETWEEN 470 AND 10K (NOMINAL VALUE
INSTALLED  1& 1.2K). LOWER THE RESISTOR
VALUE Tb BRING THE C(CURRENT UMIT DOWN
OR RA\VSE THE VALUE T0 INCREA<E THE C(URRENT
LINIT,

SIZE CODE IDENT NO. |DRAWING NO.

A A1-20269

rEV

o

sCALE N /AL SHEET ‘2B ooF 3

BISHOP GRAPHICS. INC
REORDER NO. 20501




| APPLICATION REVISION
NEXT ASSY USED ON LTR DESCRIPTION DATE APPROVED
\ W9BLIPRE -RELEASED FOR PROD
r A RELEASED FOR PROD., 9-1378 M
L i
PIN &% FUNCTION
| | + SN
' 2 RETURN
3 RETURN
4 LAY
> -2V
& -
=7 A N
o A C N
C
O
O
ol
O P
mmwwm BOSCHERT Q N
be. d or used in whole
L "* for-enutacture or
. & #htwn therein without the y
L whiten permission of an officer of
ERT mﬂso
FRACTIONS ucmm ANGLES APPROVALS DATE B 0 S C H E RT
b - XX % - k- .7_‘3
e PR ] PINOUT CHART
%g’/ 11&&’1’} Ve Zf?‘ -
Wt " g 7 % on ) SIZE | CODE IDENT NO. |DRAWING NO. RE
>‘<d Lt ALt o 9?’“9.’;7‘, A 2@2 Q77 _A
DO NOT SCALE DRAWING SCALE N} /A SHEET | of |
RO, A DO oG 7 Ry




’ . - . - —
REVISIONS |
ECo|LT DE SCRIPTION DATE approveo |
198 4 | PRE -RELEASED FOR PRODUCTION -2-7¢ 4—;._,2&,4
2259 | A |RELEASED FOR PRODUCTION . S-13-78 | [
2369 | B [\TEM 28 WAS P/N 206! (NO DESCRIPTION CHG); 2-13-78 |£7 . 4
ITEM 45 WAS P/N 1140 (NGO DESCRIPTION CHG)* ABBE D wsd
P/N 3810 TO ITEM 8L 22.a 2W BWH SAT Ra,
2a13 | C ASSY CHG oMLY 12-3-78 |37 {
2623| D |!TEM 76 WAS I.3K (NOT F.S) ADDED R7 REF TO NOTE 8. / ‘
ADDITIONAL CHGS MNOT PER ECO AS FOLLOWS: DELETED NOTE 3-27-79
REF AT ITEM 86 € NOTE [@] REF AT ITEMS 107 & 108
2799 | E ITEM 76 WAS |.3K ; DELETED ITEMDB® PN 70641, 45 P/N 10-10050-01, _ &
59 P/N O8I 5 ol P/r’d \42 ; ADDED ITEMS 4,5,6. F-25-75 / W’L
. / A PendinN S=)-Ne 25 %6
CHEGE'D NOTE [B] /7TEM 76 WAS P N 3075. /TEM &1 Y o ™
3335 F ‘WAS P/N B080'SY ADDED |/TEM 77 ¢ n-2-79 | RKS
3915 | H | INCORPORATED z- 58 | 17gk }m
4440 | T | CPANGED PER  ECO 7-1-* /=
b
All drawings supplied for the BOSCHERT
power supply are the property ot
BOSCHERT INCORPORATED and shall not
be reproduced or copied or used in whole
or in part as the basis for manufacture or
sale of the items shown therein without the
express written permission of an officer of
BOSCHERT INCORPORATED.
\ Y
SEE SEPARATE AS9Y, DWG NO. 40006 "C SIZE
S Ione ANE Ikt TRENES D JCONTRACT No. m
TOLERANCES ARE: .
FRACTIONS DECIMALS ANGLES APPROVALS DATE
+ oo XX F et — e
o = "eensvem| G2 | ASSEMBLY, POWER SUPPLY
MATERIAL CHE - * :’7?
2OWATT "WsY
WS Yea Ql?-)?
2 SIZE CODE IDENT NO. |DRAWING NO. RE\/
. FINISH .Aaz&.a &/ -
FINA L 25-100| %z,m LIV A 45-4 0006 bl
NEXT ASSY USED ON 9 . N /A SHEET ‘ o 6
APPLICATION ‘] DO NOT SCALE DRAWING 1 . | SCALE .
@ BISHOP GRAPHICS/ACCUPRESS So004 #xs




7 FoRk aa SPEC
b, FOR PINOULVT CHART

5 FOR OUTLINE

SEE ODW G NO 20267
INSTAULLATION SEE

DWG NO. 20168&

_— - ——
REVISIONS
LTR DESCRIPTION DATE APPROVED
8| FACTORY SELECT R4 § RI4
SEE ODWG NO., 0270

4.
3. FOR TEST SPEC <SEE DWG NO, 20269
2.
|. FOR SCHEMATIC SEeE 20139
N OTESD !
\ UNLESS OTHERWISE SPECIFIED JCONTRACT NO.
~ DOCERRIGNS b ™ e m
g ~— rtnAcnoui:EiluALs VﬁjNGLES _ AM OATE
_AI‘ERIAL — / CHECKED A%SE.MBL\( ) pOW EQ 6Up p\—\/
— 20W , 11DV
ATTET - . SIZE CODE IDENT NO. [DRAWING NO. cev
A 45-40006 | 5
NEXT AS! USED ON
APPLICATION DO NOT SCALE DRAWING scaLe N / Al SHEET 2 OF (p




/A\ BISHOP GRAPHICS/ACCUPRESS

el ™RT NO. [aTY “SCRIPTION F  DES
I [&57=9148 l BOARD, P.C.

2

3

4 [43-10568 | | SUB ASSY , HEATSINK , RECTIFIER , BYW 29 -50 CR6 REF
S [43-10570 | | SUR ASSY , HEATSINK , TRANSISTOR, MJUE - 13004 Ql REF
© |43-105715 | | SUBASSY, HEATSINK , VOLT REG. 1.C., MC190SCT A4 REF
=

8

S

10

1l | 80-8001 | INDUCTOR | (I

\2 1 80-8135 | INDUCTOR | 2

'3 ] 80-80717 2 | INDUCTOR | 3,5

14

15

1| 80-8BI190 ) TRANSFORMER , 2Z5HW T

17 -

18

19 122-2060 \ CAP  CERM, 470 pFf . £ 20% , 1000V 7

20[22-2002 A | L COPKF L £20% , \.AKN 2,3, 1)

21 |22-2005% 2 , Ol q% L 2 20% , 1000V C\2

22 [22-2008 2 , Lo\ mf , £20%, OOV C 8,14

23

24

25

20 !

27122- 2099 ) CARP, CERM , .Oluf, x£20°%, IOV [C\'D

TITLE — — DRAWING NO. REV

POWER =(\FPLY mﬂ 45-4Q0006 T

Hov 22wWATT size A, |scate N /A |sSHEET D oF &




MRT NO.

ary|’

-
-SCRIPTION

A—

R DES

28120-2089 [ CAP , ELECT, 100uFf ,+75%-10%,200V | €5

291 20-2083 z i ) , DA0NF, +12 7. -10%, 2BV | 922

301202106 \ : L 4T M 5% - \0%, IOV | €9

Y

32120-2119 3 1 100 uF 450V -10% ,35V | C15,1713

33 [20-2047 2 , ELECT , 2200uF,+50% - 10°% 10V | Q16,20

24

35 \

36 [2]1-2076 2| CAP | TANT | I4Ff, £+0°%, 5OV C\o, 21\

X

38

29 ]110-1028 2 | DIOCE , GEN PLUR, 1N40OC4 CR\,72

A0 | L .

4|

42 110-1013 2 GEN PUR , IN4148 CR 3, 4

43>

44

45

46

a7 |

A8 | 10-1088 3 , FAST RECV, MR35 CRD,7,8

49

0 !

51 ]111-10\4 | DIODE , ZENER , INS9Y94 B CRSO

1 52 ]

53]\ 14 ! BRIDGE , VM28 BRI

>4

TITLE r—— DRAWING NO. REV

POWER 2SUPPLY m 4-5- 40006 T.

=YY / 25 WATT size A |scate N /A |sueer 4 oF ¢

@D SHOP GRAPHICS/ACCUPRESS



' _— o
qTEM "Rt N0, |aTY ~SCRIPTION F DES
o5 /6- 1132 I | SCR, MCRI0GL- | SCR- |
56
S71/5- 1001 \ 1.C, OPTO- ISOLATOR , MCT-2E A3
58 |/4- 1071 | | '.¢, VOLTAGE REG , 420 A2
59
60
Gl
©2(13-1055 | | TRANS, NPN, AMPL , MPS.227272 Q>
e3|/2-1140 |\ TRANS, PNP  TI1P372 Q2
7 —

o5

©b|83-T01]| | | FUSE , SUB- MINI , A Fl

o7

8

9 [30-20724 | | RES,C.F., 10O |, £5%°, \/4W =Y

0| A 3040 ' T R RiO

7 3048 2 J - , R ,12

72 )

72 3058 [ ' 27C , ) { RG&

4| | 2062 I F?ES;C.F. T 330, *5% , /4 W R

e

16 307+ ) \ |RES , C.F. L2ZK, £ 5%, | /4 W, R7

17 3074 | ! |RES.C.F. SAT. (1.2K NOM) x5, | /4W |RI4

78

|

ac| ¥

8l |30-=208a2 \ | RES ,c.F, 27K , +5°% ,1/4W =&

TITLE — DRAWING NO. REV
POWER  SUPPLY M 45- 40006 | T
WOV, 25 WATTY — SIZE A\ |scALE N / A\ |sHeEeT & oF (o

AR mTMN® CRAPMICS/ACCUPRESS




)

el “ART N0, |aTy _SCRIPTION RE DES

B2]| 30-325| l RES, C.F., IR0 y, 2595 %, /2 W R

&3

24| 30-2248 \ , C.F, ) 220K , £ 5% , 1I2Z W R

855

B6|31-3810 \ , c.c.,sAaT (zz o Nomm) o, Blul R4

&1

88| 35- 23802 \ S WW, . BI , £10% ,2W BwWH | RS

89

190 :

S\ !

97 |36 - 23944 \ , POT, 10K R

3

94 |39- 3900 i | RES, S50, TRERMISTOR TR\

95 _

96 |73- 605 | | TERMINAL STRIP

57 )

28

99

00| §3-17142 | | LABEL, ™ VvOLTS

101} 53-1740 I | LABEL , K ODANGER HiGH VOLTAGE

102]53-7881 l LAREL MODEL ¢ SERAL NUVUMBER

103

104 -7884 ARl GLYPTAL , RED

1o5|8 7- 7959 | | WIRE RARE 2T AWG, .50L6G

10| 87-7960 I | WIRE, BARE ,22 AWG,.60LG6

07| 87-7444 I | WIRE, GRN , 22 AWG  2R.00 % )5 /4

108

TITLE — DRAWING NQ. ' REV
POWER SUPPLY M 45-40006 | ¢
HoV - 25 WATT sizEé A [scaLe N/ A [sHeeT G oF (o

M\ RISHOP GRAPHICS/ACCUPRESS




4 |

REVISIONS
zone | LTR DESCRIPTION DATE | APPROVED
984 4 | PRE -REL. FOR PROGOD. IR =) ns
T | =
INPUT FILTER ¢ BPRIDGE 2259 A |RELEASED FOR PRODUC T 10AJ 19-3-72/.
5 q‘:‘- 1 3 JLO
- Aacl. 4 ’ ' QUTPUT
sy AL I |
= cR1 \
AC IN 2 v foo IN&JO4 ' () TE
S& 4L _/: > <1 a7 ]
A 200N ¢ 2
R 4 T 4700 | i 288 .
1A 3 2 ' v 2 4 ooTPUT
< L e BR-1 len s 1 vaas) +| ce + cie —
00% o8 vmM28 009 ! - L2 T332
1, 4RV i KV 14KV 2 | agv f{’% 3sv N
3 R | ’ LI N
K BN 130 |
Wi.ce QUTPVUT
Cean <o w311 e o e L eao
3 ‘[ | T Zg_OO Tmoo
| 15V 1oV
most be L i 2°)||Ce . 9 2,3 RET
inpud Bacth e |
€ Oup a3 DRIVE LASAI I IS +| ci +| enr
% 3 220K ¢ 1y 100 o 1af c
(WA AV} SWITCH \ ] é 1) I ' I S‘XV\N mer JouT Sov © Tg.
)| [] A4 VTP
IR - - oT
Lee MC 'l c22
— —— ! E mAass 00 TS 190mC 330
Qi cs ke T sV AR 5V -2
MJE o S Ol 9 7YY\, N
3004 CEEEEAAS 'oov g v <
=4 cas } OLTPUT
B tARAE
REF, CES1S. 2w Bwn CR2 [—
CAST NoT INACTS 1 |
USED VSED c2 —
TR A R-Y
Aa A kv
r ca X)) UL
22 Q2 390
CR9 TP 32 (XYY
(=) N
:3 L4 100V
SCR-|
R1D lo — MCR
ScR a» jJ 2 48 106-1
.22
T4 Les MPo.2222 . 1/* . -
B8Rt K- -+ 9 4
= 2w (-3 fl" w A3 B
\ BwWH \ 3 MC T 2€ e e
5oV OPTO- 150LATOR
] POST REGULATOR Q.v.P,
MODULATOR I %n‘[ CODE I PART OR I NOMENCLATURE J 1
REQD | IDENT IDENTIFYING NO. OR DESCRIPTION
powar vunaty ere the property of PARTS LIST
BOSCHERT INCORPORATED and shall not f UNLESS OTHERWISE SPECIFIED [CONTRACT NO.
be reproduced or copied or used in whole | DIMENSIONS ARE IN INCHES B 0 S C H E RT
or in part as the baws for manufacture or | TOLERANCES ARE:
e oo ot otoearot |FRACTIONS  DECIMALS ~ ANGLES
BOSCHERT INCORPORATED. * - - B APPROVALS DATE
XXX = = ISRAWR EE I Z-3
j S DRAWN SCHEMAT\C_,
=2, [sa7 N N A
FACT 3 WS Lo 7 1% ]
B] FacTtomy selEcTED., SAT (22 Nom) R S 29 WATT
2. CAPACITORS ARE 14 Ff. FINISH : - SIZE |,CODE IDENT NO. JORAWING NO REV.
I, RESISTORS ARE 'N OWMS, /4w, 2%iocol | ijcC 20139 A
NEXT ASSY USED ON
NoTes I UNLEDSS OTHERW ST s¢=c|=|:g APPLICATION DO _NOT SCALE BRAWING SC‘EM7 jsum \ o)

PEDZIMINY e

I

A

3

T

Ao 39



3 . L 4 . = Y - 2

. - REV DESCRIPTION ECO DATE APPROVED
1 SEE DETAIL B’ 4 | PRE - REVEASED For ProOT. |iesilszs 7 " o]
- A IRELEASED FOR PRODUCTION [2255 (12|, 1 '
B] L/M CHG ONLY 23b69[3 [F1F,
C | ADDED OETAIL B, 2ars 5T
DELETED[3]¢ (09 FROM T I 253

AND [3]¢ () FRDM C-S

— D [ADDED NOTE [§] & CALL Z1.T. 12623 9 7
- CHG NOT PER (O ADLEL SORKY
, A VALUE TO R4 . ~ﬁ£5' .
/ E |REVISED PER ECO CHG'S 2799/ s
\ Te! : TVA PENDING 2596 £-/- 7T
.3 . FARERSS B2 was Bos osas o o 5
\ | H | INCORPORATED I s Ll 2]
e | T | CHANGED PER. ECO quygnlz-1-6 e 470
= R2 005, 1.4Kv > ®_]
130, w /—@
Co 410ef 1KV S —"] cs —
oy D ' (REF)
— | © (o0 3]
5 1 JR—
Q
N
1 F@ REF
D L ////{/////75
( §)B \ s
DETAIL B
2 N.T.S.
» . Ve |
) -rl ( >} DWG NO A
N - ! : l 40006 |~
’ Ciéo - €O ®| ’
2200, 10V L2 2200,\0N
10 K - : I
T — || = L leis . —
g a 1/ TooV TBYWZI -50 N ' ] k

£ 3
FACTORY SELECTED SAT ( 1.2K NOM).
(7] FACTORY SELECTED SAT (2Z Nom).
6. ALL RESISTORS 2 WATT AND ABOVE MUST BE MOUNTED .15 INCHES ABOVE ROARD, e 0T
'5 SEE SEPARATE F/L Dwa NOU. 40006 "A'LIrE
3 ITEM | QTY PART NUMBER DFSCRIPTION' . - REE DESIGNATION
& UNLESS OTHERWISE SPECIFIED DIMENSIONS
ARE IN INCHES: APPROVALS: DATE BOSCHERT ASSOCIATES
TOLRRANCES: . ERAmK 4 mac'lal‘ﬁ SUNNYVALE  CALIFGRNiA
: ’ DECIMALG (XX) = - FRACTIONS : == DRAWN. Lo ~-lé—-—‘ -
3] APPLY LABELS IN APPROX LOCATION SHOWN. " DECMALSIIN) e avaLES - = | onelRE =77 poOWER SUPPLY
‘ . , i NEXT ASSY MOD NO. | e 4 o (iIITE Iy -
~ Al drawi lied for the BOSCHERT = . [R AW, S W
2. FOR REFERENCE DWG . SEE SHEET TWO OF L/M . 5835525":‘?:5':%‘.?;;}&":%;":’;’d";:;..’n‘;{ FiNA L v 0s7] mew - S , %
 APPLY ASSY. _NQ. AMD CURRENT REVISION LEVEL (N APPROX o i part s the baurs tor mamatactuns o T -
LOCATION "SHOWN . < anut; . K oy a ee Ny e ~
NOTEf? SHo it e shom e wiht e |+ e e #54000c I
. o . | BOSCHERT INCORPORATED. DA NOT SCALE DRAWING, | " e Car [sweer oo 4
BRI 7 ‘ = ) T



ee4 4| PRE-REL, FOR PROD. ‘
2259 A JRELEASED FOR PRODUCTIONS "~
. U{eezi] B | ADDED NOTE W] AT K7 _LELETEL |g.17.79
| .| VALUE AND -ALLEL NOTE FEF AR
BR3S| . [ADDED. R4, R7WAS F.S_ RB WAS 22K ' < 75
5 1 i ; . j
3= iy
ouTPUT
CRA b, ' . .
INAOO 4 w3 TS,
<7 acT? _
- 470pF +\2
1KV 4 { YT 4l
CUTPUT
R +I [X 1N +|{ C19
'o - 100 L2 = 330
AV Ei2S C3BV N
g?, : N T
130
. TROT
oF W 5 '*l cle +1 ¢ *
LKV &2 O 2200
28 T 1oV T 1oV
g g > o4 - 2.3 RET
as ORIVE ae +lcn +lc7_t
22¢CXK ¢ /o& e P
AW SWITCH I > n CJTT Sov 1%
¢ r P A b} ©
A4 BRSNS J AT
(i *Lcie MC +] c22
it f{o]s} s 120%C 33¢C
Qi <8 T 35V 8077 T B -1z
MJE ; Y ) = e
13004 " VV\— ooV . : =
A cra y~—ouveruy
(3 “ tRBE ]
REF, DESIA. 2w B IR cR2
CAST NoT NACT4
USED wSED 2
TR o~ .0
- =& \ 4
A SAN gzwo e KV
- S \
c22 lca a2 e Y ;
LR TP 32 ‘ 4 ocag
L2 |4 150V
a3 ‘ SeR-|
R 14+ ,NS-R“’ ‘ MCR
<SR- Ri13 e 106-1
10K
Y %5 mio
Y
; 2w R7 r ) a7
F1 e BWH I MEF zE \ 4
. OPTO-1S0LATOR
’ POST REGULATOR o.v.P,
l.cm i CODE ] PART OR NOMENCLATURE 1 i
REQD IDENT IDENTIFYING NO. OR DESCRIPTION
’ PARTS LISY ;
UNLESS OTHERWISE SPECIFIED CONTRACT NO 3
" IDIMENSIONS ARE IN INCHES
BOSCHERT
FRACTIONS  DECIMALS ANGLES -
o :;x o — L - AF PROVALS DATE
XXX — D NFeANC A4 .
; . MATERIAL ﬂ_ﬁ?m.‘_:x.&._ SC_H EMAT VC ]
:“D Fil ™5 ¥ L8l TED SAT ¢ 1.2 K NOM ) q\\ CHECKER.-~ " o e/ ¥ 5 \V]
:§} FACT Y STLECTED, AT ( 22 nowm) : o , s ,25 “ ATT
2. CARPACITORS ARE 1M A F. FINISH SIZE |,CODE IDENT NO. |DRAWING NO. : REV.
. RESISTORS ARE IN OHWMS , (/4W, 25" col | i ic 90-20139 s
NEXT ASSY " USED ON ’
NoTes : uniess othcrwisx sSePeciFiep APPLICATION DO NOT SCALE DRAWING SCALE N AAnt ™ [sHEET | OF |
g ey YT

B BB NS w ey courmess

4

3

?

-




v UESCRIPTION ECO | DATE |
¢ Re NGl VEORANN 1-30°99
__:7 < ,k.\ ,_\ B LT TYRER _ 3
a|ING PE 0OTOTYPE
S | PKE REL TO PROD G Ues 4
ouUTPLT g i Vo HROD. @E %
| £ | INCORPORATED 7 laz/3 [3-31-
Py INPUT FILTER ¢ BRIDGE o
TR j P/O
Y TPI T TPB CRIb e
Fi RTt " " H%'BO 04 I 80- 10158 VR | N 4 Bl
: N 3 : 80-8001 o . ) ’e al+e
mer 2 cs It
1 100 - G
zoav +
c19 c20 =< CRZO
zzo 1.0
Isv 3sv N4004
Pl g I
AC -4 )
o 1 e )
NEOT/ HoT .2 HL \2\2 C;(?- s
L e A [a) >
‘CI 88 CA ‘oz 5w 1KV ) -0— 7 | +5
2ok 1.4 RV -005 cRit 80-8135
(YR coe b. 10-1C 08¢ -04
CHAS |} _ - _ 100 <
GND /J7 zoov + + B
cet cez
} ze0o 2za0
| —~ 35v 1oV
4
. 6| RET
CRG
Crzz INA937
CR\S
1N4DD4 o8
{iNga937 .0
co asy
. Ris L Se
A 1t * als
1K .00 RA &
sw 1RV 3967(2
\/2W S
CR21 a
INAQO 4 pa s (7% :
Q) isV
MJE - RS o T 8{-12 TP14
13005 ¢ * VRS
a7t AR
zZWBwWH e 3
. RT1 :
CR9 it
0158 A7 R19 Ri, 6 1‘}
I‘TN 20V o= 31
\I L
HE , : LA L™,2
o TF’S—T 100V Ri4 i ' ]
Tel
CRS RI3 | e
CR24 INGOOO 470 R8 MCT-2E R
RG IN59748B §3.@K 5 ! RS : E 2
gxz 3'°"‘ —T7za CR1,2,3,4,
cr7 | BWHAL CRS 4 z Al I cza 8, ci3
I N4148 OPTO-ISOLATOR 4-1071 ITP\B 1 >
1 R9 cRiZ LASTUSED| NOT LSED
13-1055 Tz o INaas e | REFERENCE DESIGNATOR
1 2ov POST REGULATOR 1KV —
4 +- e . ;
MODULATOR ™I
1 i 1 [ — }
GYEMI QrY ] PART NUMBER ] DESCRIPTION I REF DESIGNATION
3 Xaqé:"s‘s"?gnggmstsnctrn:nmuzmms ;pm s ot T AS .
s ADE TOLERANCES: L |m t SUNNYVALE, CALIFORNIA
STRAP POINTS | TriRo M; FOR FLYING LEADS. DECIMALS (XX) =+ A~ FRACTIONS = A/ o - -
FOR 220V CPERAT.CH " FROWM  JPL TO EL oecmaLs (0 = A wausse” A | o -k za@vl,_d: av,z_ SCHEMATIC oy
FOR \IOV OPERA T OGN mu JmiTo €y VOLTAGE XL25- Ol /4005
13
1. DMLESS OTHER WISE oV . HO /%an Vo
CAPACITORS AKE IN § L 220V
BESISTORS ARE N L . 90_,‘0‘5@
MTESYZ P scar WNONE . Jeeo g y




t_
XF (B

)

C

=

' 005~ 14KV

[
'
'

£

(%)

. UNLESS OTHERWISE SPECIFIED : RESISTORS ARE 1/4 W : DIODES ARE IN4QO4 : CAPACITANCE IS IN «f.

o:

FOR -0l (1i0 V) STRAP iP1 TO El AS SHOWN ; FOR -02 (220v) ©STRAP JPITD EZ

[ CcORE WwuUST BE .5 ABOVE BOARD.

[T} APPLY LABELS IN APPROX  POSITION SHOWN NOT COVERING THE COMPONENT  IDENTIFICATIOM.

©

R2 ¢ RIB MLST BE MOUNTED .30 IN. OFF THE BOARD.

4. ALL HEATSINKS MUST BE MOUNTED .I0IN OFF THE BOARD.

3. ALL RESISTORS TWO(2) WATTS AND ABOVE MUST BE MOUNTED .5IN OFF THE BOARD UNLESS OTHERWISE SPECIFIED.

2. FOR REFERENCE DWwWe SEE LIST OF MATERIAL.
m MARK ASSY DENT NO ¢ CURRENT REV LEVEL IN APPROX

NOTES:

LOCATION SHOWN PER OPTIOVNY TABLE.

REV DESCRIPTION €co | DATE T -aPPrROVED
| PRE REL FOR PROD i I
% REL FOR PROD. &
INCO ORA 7 ®
o™
opTIoN TaBLE [1]
ASSY P/N MOD NO. [ VOLT. RATING
45-10152 - 01 |[XL25-200! 110
45 -10152 - 02 |{XL25-40C!| <20
ITEM! QrY ] PART N.UMB(” l DESCRIPTION l REF DESIGNATION
UNLESS OTHERWISE SPECIFIED DIMENSIONS
ARE IN INCHES: APPROVALS: DATE [ BOSCHERT ASSOCIATES
TOLERANCES: . SUNNYVALE, CALIFORNIA
DECIMALS (.XX) *+ FRACTIONS + ORAWN w
DECIMALS (XXX) *  ANGLES * cummé:aum/ﬁ&,v ASSEMBLY
NEXT ASSY MOD NO. |} e e XL25 -300174001
7 47 » =
FINAL XU25-3000 enopan (el S &y oo <= s 10 /220 V
FINAL XL25-4001 .%2/ @ /ﬁg Lres
<t SIZE |DWG NO.
N o mar ? B _;,” D I 45 -10152 - 01/-02
. DO NOT SGAL eLease KAE 2 : | TJoer v o

A




®

REV DESCRIPTION ECO DgﬂE APPROVED
" 2 | REVISED € REDRAWN
n 2| ENG PROTD TYPE
Q 4 | ENG PROTOTYFE
.2 5| PRE REL FOR FROD 1227 20| {5 Gl
ouTRPUT 2 A | REL FOR PROD a4 20| .
= B | INCORPORATED 424 [3-27-8lzel W0/
PIO INPUT FILTER ¢ BRIDGE » 7
el P/O
— Fl
TP . TPB CR1b
3A RTH L1 Ul T! INGOO4 =
2sov 50 80-800| 1H-11380-04 . I 80-101SD VR | o
AC 3 M\ O 17-11342 - ) : 3| +\2
for M it 2 R W Ac T z
cs + 1
. 100 T +
coov 100 ~ ceo =< CRZ0O
ce i 200V cZo WO
.005 T - 35V 35y 1NA004]
LA KV 3 a
AC |2 oy = Ac JP2 :
NEUT /uoT] _L Lo | Re -
cC\—— ¢3 € 7 6 .02 3
.005 .605 S8s SW IKV P La o745
lLakKyv 1.4 KV iAKvT -t CRIT 80-8135
CHAS | | ¢ ¢ TPZ 10-10056-0F
GND | +
RS czi cez
/L 8.2 2eno 2200
172 W 35V v
4
> 4 TS 6| RET
CR22 CRGL
INGORT
IN42937 CR\9
1NAa0n4 e
.o
RIB . se G 35V
AAAS 1 VRZ
1K ca 17-1344 e . ¢ a|-5
5wW .0033 Ra
VKV 220K
1/2ZW S
3
° CR2) +
cio cza
o2 TP3 1N400 4 < 10
Qi 100V VRS ISV
MJE L ! o TPi4
—"V\\—4 ' 17-11343 : s|-12
13006 RS VR3
1S
ZWBWH — T
ve
CR9 (AL CRIO RIO RTI
I0-1153  TPa a7 INa00A Q100 Rio R, c
20V ®1ps <
— o2
4 CRII LA L™,z
’F AN ——4 INAVAB
CR .24
IN 50948 CRS RIB ue Tel
> IN5994B 470 ’3!?86 . NCT-2E 1
R 3 6K
?_62 P2 1Pl
K gw - = CR24 CR1,2,34,
WH cza CeE 3
CR7 CR8 :
IN4148 IN414; OPTO-1SOLATOR -
as + 4 LAST USED NOT USED
135055 ' T° < ciz 1.5 K CRIZ 5
10 TNYIZT-S REFERENCE DESIGNATOR
o .
~ eov POST REGULATOR /77 \hv
c .
MOQULATOR TP
. } }
ITEM| QTY I PART NUMHI Kk l DESCRIPTION [ REF DESIGNATION
UNLESS OTHERWISE SPECIHit D DIMENSIONS
ARE IN INCHES: APPROVALS: OATE mml"; BOSCHERT ASSOCIATES
TOLERANCES: R&"‘ 3_7_.) 79 SUNNYVALE, FALIFORNIA
STRAP POINMTS | THRU 4 ARE FOR FLYING LEADS. DECIMALS (XX) * - FRACTIONS * ~t DRAWN 7 75
o o n ? A -2 7
BARE W|RE STKAD ALKOSS STE‘P\D DECIMALS (.XXX) *~Z- ANGIES * 7 CHECKEDM/: /1?_,' 7 SCHE MAT'C
POINTS, ©6-7. NEXT ASSY MOD NO. @74 T s Y A XLZS-’ lOOl
[ ONLESS OTHERWISE  SPECIFIED: All Grawings supplied for the BOSCHERT 4z 57— o 022000 | e me LY e b
CAPACITORS ARE IN MICROFARADS D e b eRATEL i vl MFG MGR d&ﬁ;}mw a-¢-80 s v —
RESISTORS ARE INOHMS 174 W gf‘rnezyao:uac:(‘jhzrbcacsﬂez?r used WTL? oo \( ) ( ’/E ; SIZE |DWG NO go_ | O‘ 5 5 R/E?‘;
T . sale of the nemsshowmhere;n wx(r:?utlhe' o : 7 —
NOTES! e ENT INCORPORATED. - DO NOT SCALE DRAWING RELEASED —LIZW—‘ scate NONE [sneer 1 or
I0P GRAPHICS/ACCUPRESS

ER NO. A 1478




M REV DESCRIPTION ECO DATE APPROVED
~ S| PRE REL FOR PROD e rrs
0 A [ REL FOR PROD e per |30
° B| INCORPORATED 3%22 3-27- s ek KY)
i 424, Al
g C |ADDED suFFix "R TOMODEL NO. [we3u w1720 S5 4

U

©79 BOSCHERT INC.

Y/

REF @ @

Z/

TABLE A
ASSY NO MODEL NO VOLT RATING
45-10157 - Ol | XLZ25-100IR Hs v
I0. UNLESS OTHERWISE SPECIFIED: RESISTORS ARE 144 W ; DIODES ARE IN4004 ; CAPACITANCE IS IN af
[3] APPLY A THIN COAT OF HEATSINK COMPOUND (P/N 74-7765) BEFORE ASSY.
CORE MUST BE .5 ABOVE  ENARD.
APPLY  LABELS IN APPROX  POSITION "SHOWN NOT COVERING THE COMPONENT IDENTIFICATION.
6 . - i }
@ a M T BE MOU 1. . cF & ITEM | QTY PART NUMBER DESCRIPTION i REF DESIGNATION
RZ & RI us UNY oL a0 D BCARD . .
R KRE TN INGHiga. oF SPECIFIED DIMENSIONS 7 APPROVALS: DATE I BOSCHERT ASSOCIATES
4. ALL HEATSINKS  MUST BE MOUNTED .ON. OFF THE BOARD. ToLERANCES v SORNTVALE,  Sautromon
N . . DECIMALS (.XX) + FRACTIONS *+ ORAWN LN 1Q.1e
3, ALL RESISTORS TWO (2) WATTS AND ABOVE MUST BE MOUNTED .IS IN. OFF THE EAFD UNLESS  THELWILE SPECIFIED. oAl (X0 « Ancirs - vcoxer—Todsrearan) 272 ASSEMBLY
2, FOR REFERENCE DWG SEE LIST OF MATERIAL. NEXT ASSY MOD NO. 20 w; XL25 - 100IR
a FINAL YIRS R __7—1/(—’ 2% Lz
[1] MARK ASSY IDENT NO & CURRENT REV LEVEL IN APPROX LOCATION SHOWN PER TaBLE A e e raperty of _— e 2680 15V
BOSCHERT INCORPORATED and shall not . MFGMGRM_. - S TS F
be reproduced or copied or used in whole e
NOTES: S o S herm o o - wonn Lo ol 21D | 4s5-10i57
Z@S’zﬁ[&?:i%geﬂrggs;ﬁ&g' on officerof DO NOT SCALE DRAWING RELEASED —'/—'m L‘-—‘—‘ SCALE 21 |SHEET 1 OF 1
DRI




APPLICATION REVISION
NEXT ASSY USED ON REV | ECO DESCRIPTION DATE APPROVED
45-10157-01 | XLZ5-1001 \ | —|PRE REL FOR PROD |+ ¢ 2| {e S/
*5-10152~01 |XL25-3001 +— ,
[_5-x0\sz-oz_ XLZS-4001 |A REL. FOR PROD.

A~

o
UNLESS OTHERWISE SPECIFIED

%‘6’:223;.%'& :RE IN INCHES APPROVALS DATE BOSCHERT INCORPORATED
=~ - ALE, CALIFORNIA
FRACTIONS DECIMALS ANGLES DRAWN% % “g s |/ //-6-79 SUNNYVALE, CALIFO

e PIN OUT CHAR'T
XL 25

MATERIAL g 7 3
- QA MG . . SIZE | DRAWING NO. REV
‘ o o I S7-10147 A

DO NOT SCALE DRAWING | <& * Jpove s r—zg,«sfiscnc N/A SHEET |  OF 2

BISHOP GRAPHICS/ACCUPRESS
' REDRDER NO. M“l



PIN ORIENTATION

CIZD_;OOOO
oo™

NOTE 1 - For 110V as shown; For 220V strap JPl to E2 (applicable
to the XL25-3001/4001 only).

PIN VOLTAGE
2 INPUT A.C. NEUT/HOT
INPUT A.C. HOT
-1 ____ CHAS GND
—_—d _ OouTPUT -5V
—— 5 ouTPUT -12v
7 ouTtPuT +5V
8  output +12V
OUTPUT
OUTPUT
OUTPUT
—_— _ouTPUT
6 RETURN
NOT USED

MODEL NO. XL-25

MFG. ASSEMBLY NO.

MATING
CONNECTOR

AUTOMATIC SHORT CIRCUIT RECOVERY 0O
AUTOMATIC SHORT CIRCUIT SHUT DOWN ]
DWG. NO. __ 97-10147 Rev A

SHT.Z OF 2



A.

Section 5

KEYBOARD MODULE

Theory of Operation

The keyboard is fully detachable from the terminal (except for "T"
style) for operator comfort and optional space utilization. The coiled
handset cord leading from the keyboard is terminated in a telephone
type 4-pin connector; the cord supplied is compatible with those
commonly used on Western Electric type telephones. The Teleray 100
keyboard has seven LED indicators: three are used to indicate the
(legended) terminal status; the remaining four are used by the host
computer to alert the operator of application dependent conditions.

The figure below shows the keyboard.

[ SET uP JI F1 F2 I F3 F4 F6 Fé F7 F8 Fo F10 * * - — PF1 PF2 PF3 PF4
IPRIEEBIERIERIEIEIER R |~ T|]ea
ese |1 23 lllalllsllelllzlllalllolll@lll-|ll=1]l>]|pracd|isserx 7l 8 ||l oIl -
! ELE‘I'4
e alllwlille |lj r T] vllboufl v ofll e} £l S allls lll s

. l coox ] Alll sl ol 7 1%l mlll o]« il o e ||| 2l sl
il 1i/8 N

o < > e LNE £
. SHFT z xflecifvyl|slil Nl M - / SHET EED 0 R

Communications between the keyboard module and the logic module are
asynchronous and are controlled by the keyboard. Every 150
milliseconds, the keyboard module sends a request for information, to
which the logic module responds with a single-word reply. The
keyboard module transmits keyboard depression information whenever
keyboard keys are pressed.

The cable between the keyboard module and the logic module has a
resistance of about |.l ohms per meter. This resistance makes it
necessary to send 12 V to the keyboard module and regulate it to 5V
at the keyboard module.

The keyboard module is controlled by a microcomputer, The
microcomputer is a single integrated circuit that scans the keyboard
switch matrix, transmits and receives, and turns on the seven keyboard
LED indicators. Each keyboard key consists of a mechanically sealed
switch with a diode in series. The diodes isolate each switch from
every other switch, thereby allowing N-key rollover.
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B. Key Encoding

Key Numbering Scheme

112 |1314]|5]|67 891011 |12(13]14]15 1617118119
201211221 23| 2412512627 |28|29]|30|31]32(33(|34]35 36 (3713839
401 41| 42|43 |44 |45 4647 |48 ]49]50 51|52 54 55|56 | 57 | 58
59 |60]|61|62|63|64]|65|66|67]|68|69|70(71] 72 |73 74 175|176 |77
781 79 80181182|83|84|85|86]|87|88]|89 90 | 91 92 |93
95
Key No. Unshifted Shifted Control Key No. Unshifted Shifted Control
it Unencoded-=~-~eeuu- 54 Delete DELETE DELETE
2 thru |1 ---Dynamically Programmable-- Y Unencoded--~-=-----
20 ESC ESC ESC 60  eemmeeea- Unencoded-=~==cnu--
21 | ! | 6l a A SOH
22 2 @ NUL 62 s S DC3
23 3 i org 3 63 d D EOT
24 4 $ 4 64 f F ACK
25 5 % 5 65 g G BEL
26 6 A 6 66 h H BS
27 7 & 7 67 j J LF
28 8 * 8 68 k K VT
29 9 ( 9 69 | L FF
30 0 ) 0 70 3 : 3
3' - _ - 7' ) n )
32 = + = 72 return return return
33 ‘ ~ RS 73 \ i FS
34 BS BS BS 78  ememmeeee- Unencoded--~--~----
35 BREAK BREAK- ANSWERBACK
DISCONNECT 79 eemmmmeee- Unencoded---«--uu--
40 HT HT HT 80 z Z suB
4] q Q DClI 8l X X CAN
42 w w ETB 82 c C ETX
43 e E ENQ 83 v \% SYN
44 r R DC2 84 b B STX
45 t T DC4 85 n N SO
46 y Y EM 86 m M CR
47 v U NAK 87 , £ ,
48 i l HT 88 . > .
49 o 0] Sl 89 / ? us
50 p P DLE 90 e Unencoded-~--------
51 t { ESC 91 LF LF LF
52 ] } GS 95 SP SP NUL

5-2



C.

Coding Information

Key Codes
Bit 8 0 A key code is
Bit 7 | Data 6 | transmitted when
Bit 6 |Data 5 | a key is down.
Bit 5 | Data 4
Bit 4 |Data 3 | A function code
Bit 3 |Data 2 | is transmitted
Bit 2 |Data | | when a function
Bit | | Data 0 | changes state.

Data is active high = |

Function Codes

Bit 8] ]
State of Data Bit | | 0
Bit 7 Control Key Down Norma
Bit 6] Shift Key Down Norma
Bit 5 Caps Lock Key Down Normal
Bit 4] Auto Repeating Normal
Bit 3
Bit 2kD Request Command Word | Normal
Bit | Keyboard Power Up Normal
@ Command Request Interval = 150 ms
Serial Formqt@

Stop Bits |

Start Bits |

Data Bits 8

Parity None

Mark State| | = high

Baud Rate | 4800 bps

@Asynchronous - LSB first
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V. Command Word@ lStofus Word

Bit LED Data Bit | = off, 0 = on

Bit LED Address Bit MSB

Bit LED Address Bit

Bit 4f3) Auto Repeat | = on, 0 = off

Bit Auto Repeat Rate | = 30 cps, 0 = |5 cps

8
7
6
Bit 5 LED Address Bit |.SB
4
3
2
[

Bit Request Status Word | | = RAM Bad, 0 = Normal
Bit Invoke Keyboard Test] | = Switch Short, 0 = Normal

@Single key auto repeat, which transfers to the next
key pressed.

@Command word receive window = 5 ms

V. Electrical

a) High level = | = 2 to 5.5 volts
Low level = 0 = -.3 to .8 volts

b) Open collector serial output
such as 7406.
+5

R = 1000 ohms

r Data

T C = .05 uf

Data

c) Hysteresis serial input such

as 7414,
+5
Data
_ﬁ "D_ Data
GND
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Vl. Other

a) N-key rollover.
b) Colors - gray, blue and white

A command word is received on a command
word request.

A status word must be transmitted after
the command word upon request.



D. Keyboard Schematic

0C059522 Keyboard - Model 100
Page 2 of 2
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A.

Section 6
LOGIC MODULE

Architecture

The Teleray logic module is a microprocessor-oriented bus structured
design. Specialized hardware is provided for the display of data from
RAM on the CRT (display refresh hardware, character generator).
Specialized hardware is also provided for enhancing the data display
(Attribute Logic). Bus-oriented interfaces are provided for the
keyboard, the serial input/output and non-volatile memory. Program
space for ROM and RAM is also provided. The Logic Module
Architecture Diagram shows this structure; the Logic Module Block
Diagram further details the organization.

Theory of Operation

I. Display Refresh Hardware

The display logic controls the monitor and provides time and
address references for retrieving data from memory. The display
of the Teleray monitor is a "raster" scan. The electronic beam
scans the face of the CRT 60 times a second following the
generalized pattern shown below. The pattern is "non-interlaced";
i.e., the beam starts at the same place every time and horizontal
lines remain distinct. The "vertical sync" signal causes the beam
to return to the top left corner of the screen; the "horizontal
drive" signal causes the beam to start a new line. The characters
are formed when the beam is moving from left to right by
illuminating a given position as the beam passes. The signal that
provides the "illumination" information to the monitor is the video
signal. The timing section of the Teleray logic provides the
Horizontal Drive and Vertical Sync and controls the video signal.

The characters are formed within a 7 x 9 dot matrix. There are
seven dots horizontally and nine dots vertically. In addition, there
is one dot (horizontally) of intercharacter separation, and three
lines of vertical interline separation. Each character position then
occupies 12 horizontal lines of eight dots per line, and the
characters themselves are formed on a 7 x 9 dot matrix field
within this 8 x |2 position field.
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Monitor

Power

< Supply
I 1 LOGIC BOARD
| I
| I
Display I Character Generator | Display Refresh
RAM | and Attribute Logic Hardware and
Memory | Timing Generation
Program ?eriul
RAM & : nput
ROM Microprocessor and
Memory Output
Non-Volatile Memory Keyboard Interface

Keyboard
—_—

LOGIC MODULE ARCHITECTURE DIAGRAM
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LOGIC MODULE BLOCK DIAGRAM

C — ATT Line Att.
0} 'H RAM r Buffer Logic
S U
oLN 1
T
L E | | Counter —cG
R MUX __\ DRAMSEL R | - \
— | {1 L
— RAM —[ ? Buffer CG R >——-’ cV
IEUF BUF | 1 . I
Data
Micro Scans
Address Blanking C Sync
. — Vertical Timing
* E —1/0SEL __,_{ >_. HS
() 0 —RAMSEL Logic
O [—ROMSEL 0.t ——(>—> Vs
E [—DRAMSEL 0021— I
SS Xtal
Clock
== 50/60
Erase
Write
4 \_A:-~ ~
U QN
oL p
o o q !
2 242 | ¢
< =55 3 ) 1/0SEL I/OSEL
¥ 3uZ o I l
} 1.1 i L ix 0
TRQ Serial oo‘ o Peripheral RO
— N
Program NVM Program < Keyboard Com 0o | Com. Interface Com. Interface i
RAM ROM IRQ Interface
‘_.
S| xmT
=l 2
Al R X|z|o| x
Of = =10 »
ojoer] | | RS232
RS232 C Loop
O nf— =1z v
O] =
(@] DU‘CQ >§< éli) 5 EE
E 5 XMT RCV
Keyboard X @ Serial 170 Peripheral




The master oscillator provides the dot clock for a |32-character
line. Each character is eight dots horizontally.  The master
oscillator is divided by 2/3 for the 80-character line dot clock.
This divider circuit is synced by the 80-character clock, which is
the master oscillator divided by 13. Alternately it requires |3
132-character dots to count an 80-character clock interval.

The following frequencies determine display operation:

Master Clock 23.9568 MHz
Horizontal Refresh 18.6 KHz

Vertical Refresh 50 or 60 Hz
132-Character Clock 2.9946 MHz
80-Character Clock" 1.8428 MHz
0o CPU Clock 9214 MHz

0oo CRTC CPU Clock |1.8428 MHz

80 or 132 characters are formed on each line and selected on a
line-by-line basis. The format for each line is determined during
the horizontal retrace before the first scan of that line. The
I32-character clock is used as the reference for all line timing.
Each line is 16l character times long. Thirty or 29 of these
character times are blanked for horizontal retrace, with 80 or 132
character lines, respectively. The horizontal sync pulse starts 24
character times before the start of a line, and is 16 character
times in duration. Wide Mode operation can also be selected at
the same time that the line length of 80 or 132 characters is
selected. In Wide Mode, the character clock and the dot clock
frequencies are halved, creating a double width character, but all
reference timing remains the same.

There are 310 or 372 horizontal scans for 60 or 50 Hz vertical
refresh, respectively. The display consists of 24 displayed lines
with 12 horizontal scans for each line. This sets the number of
displayed scan lines at 288. Twenty-two or 84 horizontal scan
lines are blanked for vertical retrace, with 60 or 50 Hz,
respectively. The vertical sync pulse is one horizontal scan line in
duration.

Horizontal timing is controlled by various hardware counters and
associated logic. Vertical timing and scan line counting are under
microprocessor control. The CRT control (CRTC) microprocessor
uses the horizontal sync pulse as a reference to produce vertical
and scan count timing. The scan count feeds the character
generators, causing the proper dots to be displayed for a given
character. Double-height characters and smooth scrolling are also
implemented using the scan count.
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A start of line (SOL) register is loaded with a line address by the
main microprocessor during the first scan of a line. The line
address is used as the starting count for loading a line buffer with
the data contents of that line. The transfer occurs during the
first scan. Display line data for the remaining Il scans is read
from the line buffer instead of the display memory. There are
two display memory banks and two line buffers allowing
simultaneous display of foreground (character) data and background
(character attribute) data. The main microprocessor cannot
access display memory during the first scan of a line when display
data is being down-loaded to the line buffer. "

Character Generator and Attribute Logic

Character generators are used to convert character data in display
memory to character dots that are displayed on a CRT. Attribute
logic converts attribute data in display memory to logical
enhancements for characters being displayed on a CRT. Character
data and attribute data in the Teleray Model 100 are converted
simultaneously to allow each character to have its own attribute.

There are two overlayed display pages that will be referred to as
foreground and background pages. The foreground page is
controlled by one of two character generators. One character
generator is a ROM encoded to convert ASCIl codes to
characters. The other character generator is optional. Seven of
the eight bits of data for the foreground page are latched and fed
into the seven most significant address lines of the character
generators. The eighth data bit is used to control which of the
two character generators is operating (see Display Bit Memory
Map). The least significant four address lines of the character
generators are controlled by the microprocessor programmed scan
counter.

The background page is controlled by a character generator or the
attribute logic. The character generator is encoded to produce
the monitor mode characters. The attribute logic produces six
attributes (see Display Memory Map). Seven of the data bits for
the foreground page are latched and fed to the attribute logic and
the character generator. The eighth data bit controls whether the
character generator or the attribute logic is operating.

The data output from each character generator ROM is serialized
by an 8-bit serial shift register. The foreground character data,
background character data, and attribute data are all logically
connected to a single video output.
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Display Bit Memory Map Foreground Page

Bit ASCIl Char. Data Alternate Char. Data
7 0 |

6 X (b7) X (a7)

5 X (b6) X (a6)

4 X (b5) X (a5)

3 X (b4) X (a4)

2 X (b3) X (a3)

| X (b2) X (a2)

0 X (bl) X (al)

Display Bit Memory Map Background Page

Bit ASCII Char. Data Alternate Char. Data
7 I 0

6 Spare* X (a7)

5 Bold* X (aé)

4 Blink* X (a5)

3 Inverse* X (ab)

2 Underline* X (a3)

I Overline* X (a2)

0 Blank* X (al)

*A logic "I" turns the attribute on, and a logic "0"

turns the attribute off.

Legend

X = Data bits
b = ASCII bit designator
a = Alternate bit designator
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Program Memory

Program memory is a combination of RAMs (random access
memory) and ROMs (read only memory) that is used by the main
microprocessor . The memory is used for program execution,
saving terminal status and storing displayable characters. The
Teleray program is stored in 4K by 8-bit ROMs. There is one 2K
by 8-bit RAM for general purpose program use. Two |IK by 4-bit
EAROMs are used for non-volatile memory. The display memory
is divided info two 4K by 8-bit blocks for foreground and
background pages. Each block consists of two 2K by 8-bit RAMs
and associated control logic to implement getting display data to
the screen. One block of memory is allocated for input and
output devices (see Input/Output Memory Map).

MEMORY MAP
Hexidecimal Address Description
0000-07FF Program RAM
0800-0FFF Input and output
1000-13FF Non-volatile memory (EAROM)
4000-4FFF Display RAM foreground page
5000-5FFF Display RAM background page
C000-CFFF ROM |
DO000-DFFF ROM 2
EO000-EFFF ROM 3
FO00-FFFF ROM 4

CRT Control Microprocessor

The CRT control microprocessor (CRTC) aids the main

microprocessor in performing smooth scroll and creating
double-height characters. One 2K by 8-bit ROM contains the CRT
control program. Two input and one output registers allow

interfacing between the main microprocessor, display control logic
and the CRTC. The CRTC also controls vertical timing for the
display.

Input and Output

Four UARTs (universal asynchronous receiver transmitter) control
three serial input/output interfaces. They are: serial
input/output, peripheral interface and keyboard. Each UART
provides a means for the main microprocessor to serially send or

" receive characters. Any one of these devices may interrupt the

main microprocessor, causing data exchange. A [162.5 Hz clock
also interrupts the main microprocessor and is used for timing
functions such as cursor blink. A number of input and output
registers exist to control and monitor various terminal operations
(see Input/Output Memory Map).



6.

INPUT/OUTPUT MEMORY MAP

Hexidecimal Address

Description

0C00-0CO03
0A00-0A03
0900-0903
0880-0883

0840
0841
0842
0843
0844
0845
0846
0847

0848
0850
0858
0860
0868
0870
0878

840
841

*Write only register
**Read only register

Self-Testing

Transmitter UART
Receiver UART
Peripheral UART
Keyboard UART

*NVM erase (| = on)
*NVM write (I = on)
*Blink (1 = off)
*Bell (I = off)

- *Inverse (1 = on)

*Spare
*Smooth scroll (I = on)
*Vertical refresh rate (I = 50 Hz)

*Reset timer

Spare

Spare

*Start of scan register

*Start of line register low order
*Start of line register high order
*Contrast register

**|nput register
**|nput register

The Teleray is automatically tested whenever the terminal is turned
The self-test can also be induced in the following ways:

on.

Entering an

If the CAPS LOCK key

Invoke Self-Test command. The

command can perform additional tests not included in the Reset
Self-Test.

Typing the 0 key in SET-UP A mode.

Entering a Reset function (ESC c).

Invoke Self-Test

NOTE

is depressed during

self-testing, the keyboard error symbol (4) will
be displayed at the end of the test.
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There are two categories of errors: fatal and non-fatal.

Fatal errors cause the terminal to immediately stop all operations.
The display screen may contain random characters.

Non-fatal errors do not halt the terminal processor. Instead, the
terminal is forced to Local mode, and an error code character is
displayed in the upper-left corner of the screen.

There are five types of non-fatal errors:

(RAM) Program RAM or display RAM error
(NVM) Non-volatile memory error

(KBD) Keyboard missing or malfunction

(S10) Serial or peripheral data loopback error
. (EIA) EIA modem control error

NnEWON —

Non-Fatal Error Codes

Character ------ Fault Detected----- Character ------ Fault Detected-----

Displayed RAM NVM KBD SIO EIA Displayed RAM NVM KBD SIO EIA
| X @ X
2 X A X
3 X X B X X
4 X C X X
5 X X D X X
6 X X E X X
7 X X F X X X
8 X G X X X X
9 X H X X
: X | X X
; X J X X X
£ X X K X X X
= X X L X X X
> X X X M X X X
? X X X ) X X X X X

FAULT TYPES Possible Bad IC by Grid Location

RAM = Random Access Memory H, IM, IN, IP, IR

NVM = Non-Volatile Memory 7A, 7B, 2C

KBD = Keyboard 6A, 3B, 5D

SIO = Serial Input/Output

(serial and peripheral interfaces) D, 3D, 4D, 1B, 2B, 3B

EIA = SIO Control Signals
(serial and peripheral interfaces)



Invoked Self-Test - ANSI Mode Only (ESC [ 2; Pg y)

This command is used to start one or more of the various self-tests on
the Teleray. The selective parameter (Pg) indicates which test(s) is
to be performed. The parameter value is arrived at by taking the
weight of each test and adding them together. A parameter value of
0 causes a reset.

Test Weight

Power-up checksum |

Interface Test (Loop Back) 2 (Turn-around plugs needed)*
EIA Test 4 (Turn-around plugs needed)*
8

Repeat tests until power-off

*Tests peripheral interface as well as serial interface; therefore,
both plugs are needed. A turn-around plug can be manufactured
by using a DB25P connector with the following connections (only).

Pin 2 to Pin 3

Pin 4 to Pin 5
Pin 8 to Pin 20
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C. Timing Charts
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Character Clock and Horizontal Clock Timing Diagrams
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Character Shift and Load Timing Diagrams
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D. Logic Module Test Points

The following is a list of some important test points and the signal that
should be present on each. More test points are listed on the

schematic in Section E.

Test Point

MC

02

RES

CC

HS

VS

IRQ

NMI

KR
KT

Description

Master clock should be oscillating at 23.9568
MHz.

Main processor clock input; .9414 MHz square
wave,

Main microprocessor reset input. Should be at
high level except during power-up.

Load shift register character clock. See
timing diagram.

Horizontal sync output. Should be a 5.34 us
high pulse with a 53.76 us period.

Vertical sync output. Should be a 53.76 us low
pulse with a 1/50 or 1/60 second period.

Main microprocessor input/output interrupt
request. If microprocessor is not busy, should
be low pulse with about an 860 us period.

Main microprocessor display interrupt request.
Most common interval is a 53.76 us low pulse
with a 645 us period.

Keyboard serial receive.

Keyboard serial transmit.

When the keyboard is operating, there will be
an asynchronous character received and an
asynchronous character response transmitted
with about a 150 ms period.
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E. Logic Module Schematics

0D059552-001 Schematic - PCB Model 100

KB050940 Schematic - Current Loop/Source Option
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REVISIONS

DESCRIPTION

Lak Tisee | 2

ADDED INVERTER (GR) AT WL ~IS; 3F-12 WAS
COUNEC

8 WAS AT 6D -3

TO SK-i2 SF-12 WAS CONNECTED
T0 GP-G; 3F-5 WAS CONNECTED TO IE 4 1F-IS]
UPDATE UNUSED 1C PORTIONS; GC-1 WAS AT A13;
C-3 WAS AT AI2; L~ i3 WAS AT AlL) 705,60

LK | 1-20-3(

JUMPERS : __ SIGNAL DESIGNATION DES __ TYPE 45V -12v +#12v  GND
ABBREVIATION DEFINITION
A. SYSTEM PROGRAM ROM - 5 JUMPER SETS 00 74LS00 14 7
oo 6503 CPU AND 6551 UART CLOCK INPUTS
1) STANDARD ARRANGEMENT IS FOR 2716 TYPE EPROM go_ 6502 CPU CLOCK INPUT 02 741502 14 7
2) ALTERNATE FOR 2532 (TI) TYPE EPROM R/W READ/WRITE
3) ALTERNATE FOR 2732 (INTEL) TYPE EPROM RES RESET 04 741504 14 7 .
4) ALTERNATE FOR 8K x 8 BYTE ROM TIMER 1162.5 HZ TIMER INTERRUPT UNUSED IC PORTIONS
5) ALTERNATE FOR 2K x 8 BYTE RAM NUM NON-VOLATILE MEMORY 06 7406 14 7
1/0 INPUT/OUTPUT .
B. BOLD ATTRIBUTE - 1 JUMPER SET INVERSE INVERSE SCREEN 08 741s08 14 7
ss SMOOTH SCROLL
1) STANDARD BOLD ATTRIBUTE 50/60 50/60 Hz SCREEN REFRESH 74 741874 14 7
2) ALTERNATE DIM ATTRIBUTE BLINK BLINK ATTRIBUTE
SOSE START OF SCAN ENABLE 107 7418107 14 7
C. DOWN LOAD ALTERNATE CHARACTER GENERATOR - 1 JUMPER SET WIDE WIDE CHARACTER
132/80 132/80 COLUMNS 155 741S155 16 8
1) STANDARD ROM ALTERNATE CHARACTER GENERATOR FOREGROUND CBARACTER DISPLAY MEMORY
2) ALTERNATE DOWN-LOADABLE RAM ALTERNATE CHARACTER 'BACKGROUND OVERSTRIKE OR ATTRIBUTE DISPLAY MEMORY 163 741S163 16 8
GENERATOR. (EXTRA HARDWARE AND SOFTWARE IS NEEDED.) cc CHARACTER CLOCK
H SYNC HORIZONTAL SYNC 165  74LS165 16 8
D. HORIZONTAL REFRESH RATE - 2 JUMPER SETS V SYNC VERTICAL SYNC
COMP VIDEO COMPOSITE VIDEO 257 74LS257 16 8
1) STANDARD 18.6 KHZ HORIZONTAL RATE SCAN # FIRST SCAN OF CHARACTER LINE
2) ALTERNATE 15.6 KHZ HORIZONTAL RATE SCAN 11 LAST SCAN OF CHARACTER LINE 259 7415259 16 8
SCANS SCAN COUNT DATA
(A CHANGE IN HARDWARE AND SOFTWARE IS NEEDED FOR 2) H BLANK HORIZONTAL BLANKING 374 74LS374 20 10
V BLANK VERTICAL BLANKING R
E. CURRENT LOOP (CLP) — ADD RI ASSEMBLY KB050939-001 INTO C LOAD DOT SHIPT REGISTER CHARACTER LOAD CLOCK 8304 8304 20 10 B
1C AND 2C ON LOGIC BOARD WITH BOARD NUMBER AWAY. FROM nc DOT CLOCK .
POWER CONNECTOR. 88 1488 1 14 7
F. COMPOSITE VIDEO - ASSEMBLE TO LOGIC BOARD NEAR 5A 89 1489 14 7
RI 0C060877-001 AND CONNECT LEAD TO COMP. VIDEO TEST ]2 ’% .
POINT. 6502 6502 8 1,21 )02 :
S00 74500 14 7
S04 74504 14 7 = o
TEST POINTS 3
CODE DESCRIPTION 555 555 8 1
SR SERIAL 1/0 RECEIVE 451 75451
st SERIAL 1/0 TRANSMIT
COMP VIDEO | COMPOSITE VIDEO 586 74586 14 7
HS HORIZONTAL SYNC (ACTIVE HIGH)
vs VERTICAL SYNC (ACTIVE LOW) 5157 745157 14 7
GND GROUND
GND GROUND 081 4 7
GND ‘GROUND
BELL 6503A s 2
BELL BELL SHUTOFF JUMPER
KR REYBOARD RECEIVE 6551 15 1
KT KEYBOARD TRANSMIT
PT PERIPHERAL INTERFACE TRANSMIT ROM 2716 24 12 +5v
RES RESET wn
IRQ CPU INTERRUPT REQUEST RAM 6116 24 12 13,15,17,19 LOGIC ™17 PULLUP RESISTQRS
82 CPU CLOCK INPUT T \ !
NMI CPU NON-MASKABLE INTERRUPT t: ce tLoce *:_L ct '*_L c5
cc CHARACTER CLOCK T 10uf T 10,6 10,F 104F RI5S RI6> RITS RIBY RI9S RS> R21 S R
i i’
m HORIZONTAL BLANKING o &8 L 63V +12v 13K LKS 13KS 1KS 1LKS 13KS LIKS 13K
M MASTER CLOCK 23.9568 MHZ ;
tL c3
‘l,g'\;f 30-3 3R-1 4P-8 3P-1 SF-8 7B-3 7P-4 5C-2
FROM 33-4 3R-7 4N-3 4H-1 SP-13 7M-1 68-1
37-5 3R-10 4N-4 d4H-4 SL-1 TM~4 68-3
POWER 9 33-6 35-1 4N-5 4H-10 5L-3 7M-10 6B-4
. SUPPLY \I 33-7 4R-1 4N-6 4H-13 SL-4 T7M-13 6B-5
BOARD ce 37-9 4Q-1 4N-9 SL-7 6L~-1 6B~6
+] 10uf -12v 37-10 40-4 4M-3 5L-10 6L-3 68-7
63V 3K-3 4Q-10 4M-4 5M-13 6L-7 6B-9
GND 3K-4  4Q-13 4M-5 6L-10 6B-10
2,4,6.8,10 - 3¢ 3K-5 a6 6p-8 6c-14
12,14,16,18,20 3K-6 a7 6p-13
3K-9 a9 6G-14
GND CHASSIS  36-1 am-10 6K-13
11 GND 3FP-10 4L~1
4L-6
VERTICAL aL-7
3 HORIZONTAL 4L-10
P————————— 1 SEE LAST PAGE
5 VIDEO
DOS9S53
Ievantory wees on asnmy
ATToRAN K = 10% M= 108 UNLESS OTHERWISE INDICATED INVENTORY
_I_—Mng 10-30-89 © RESISTANCE IN OHMS = 10% % WATT
e _+_ + CAPACITANCE 1 uFD < 20%
INDUCTANCE IN HENRIES
’__L——;mun /40 ROSIN CORE SOLDER
I 27175 9] commeerion o commeerion Mo conncaive FLux
TiTLE NUMBER eV
-
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SHEST | or 3
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Title:

Item
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ASSY, 100 LOGIC BOARD

PARTS LIST
Rev. 4

Description

IC-Control Store 100 Series, 7C, 7D, 7E
IC-MOS, Microcomputer, 6502, 5C

IC-TTL, 74LS00, 3G, 5G, 5Q@, 5R, 6D, 6M
IC-TTL, 74L502, 5E, 6Q, 7N

IC-TTL, 74LS04, 5A, 6E, 6N, 6R

IC-TTL, 74LS08, 3M

IC-TTL, 74L.S74, 4H, 4Q, 7M

IC-TTL, 74LS107, 3F, 4P, 5F, 5M, 6K, 6P
IC-TTL, 74LSI55, 3L, 55, 6C, 6G, 7L
IC-TTL, 74LSI163, 3K, 3R, 3S, 4M, 4N, 4R,
6B, 6L

IC-TTL, 74LSl65, IE, IF

IC-TTL, 74LS257, 2R, 2S, 4S, 6F, 6J
IC-TTL, 7415259, 7K

IC-TTL, 74LS374, 2G, 2K, 3E, 3N, 3P, 5H,
3H, éH

IC-TTL, 74LS00, 4F, 4G, 5N, 5P

IC-TTL, 74LS04, 5K

IC-TTL, 75451 PRHL DRVR, IF

IC-TTL, 74586, 4E

IC-TTL, 74S157, 4J, 5J

IC-TTL, 7406, 2E, 2F, 6A

IC-TTL, 8304, IL, 2M, 2N, 2P

IC-TTL, 1488, 1488-5, IB

IC-TTL, 1489, 1489-5, 75189, 2B, 3B
IC-LIN, 081, 2C

IC-LIN, Timer, 555, 1455P1, 4B

IC-MOS, CPU, 6503A, 2MHZ, 7P

IC-MOS, IKx4 Erasable ROM, 7A, 7B
IC-MOS, UART, 6551, ID, 3D, 4D, 5D
IC-MOS, 2Kx8 RAM £=300NS, 2H, 2K, IM, IN,
IP, IR

OSC-Crystal, 23.9568 MHZ, 4K

Res-Net, SIP, I0K, 10-Pin, RPI, RP2
Cap-.001 MFD/1000V,DISC

Res-Carbon, 1/4W, 5%, IM, R26, R27
Res-Carbon, |/4W, 5%, 3.3K, R22, R23, R29
Res-Carbon, |/4W, 5%, 1.3K, RI15, RI6, RI17,
R18, R19, R20, R2l, R23, R30
Res-Carbon, |/4W, 5%, IK, R24, R5
Res-Carbon, 1/4W, 5%, 510, R3
Res-Carbon, 1/4W, 5%, 390, R13, RIl4
Res-Carbon, |/4W, 5%, 270, Ré
Res-Carbon, 1/4W, 5%, 180, R9
Res-Carbon, 1/4W, 5%, 120, R2, R8, RI0
Res-Carbon, 1/4W, 5%, 100, Rl

6-18

Inventory No.

00060667-001
00055130-000

00055118-000
00055124-000
00055127-000
00055252-000
00055125-000
00055131-000

00055113-000
000551 14-000
00055138-000
00055111-000

00055112-000
00055135-000
00055136-000
00058269-001
00058247-001
00058249-001
00055122-000
00055116-000
00055121-000
00055120-000
00058147-001
00055188-000
00058250-001
00058260-001
00058277-001

00058251-001
0005826 1-001
00058265-001
00057737-001
00054984-135
00054984-075

00054984-066
00054984-063
00054984-056
00054984-053
00054984-049
00054984-045
00054984-04 1
00054984-039



PARTS LIST, Continued

Description

Res-Carbon, |/4W, 5%, 56, R4
Res-Carbon, |/4W, 5%, 22, RI
Res-Carbon, |/4W, 5%, 10, R25, R28
Res-Carbon, |/2W, 5%, 68, RI2
Diode-Switching, IN914, CRI, CR2, CR3
Res-Carbon, |/4W, 5%, 130, R7
IC-Char Gen 100 Series, CGIl, IH
IC-Char Gen 100 Series, CG2, IG
IC-Control Store 100 Series, 7R
Assy-Conn. Rcpt. PCB, 25-Pin, |A, IB
Conn-Rcpt., Flat, PCB, 20-Pin
Connector-Modular, 4-Pin, 4A
Cap-10MFD/63V, Elec, C2, C3, C4, C8
Cap-270PF/ 1000V, Disc, C9, CI0

Cap-. |MFD/50V, Mono

Polarizing Key-3M

Alarm-Audio Transducer, 4C

IC-TTL, 745163, 3J, 4L, 5L

6-19

Inventory No.

00054984-033
00054984-023
00054984-015
00054986-035
00057565-000
00054984-042
00060669-001
00060878-001
00060668-001
00061674-001
00055080-001
00058262-001
00057776-001
00057650-003
00057661-001
00055017-008
00057546-003
0006 1242-001



PARTS LIST

Title: ASSY, CURRENT LOOP (Optional) #B850939 Rev. E

Item Description Part No. Inventory

| Sch-Current Loop/Source, 1061 B50940 3D2017

2 Transistor ClI ITE4LI9 34B0155

3 Transistor Q2, Q3 2N3643 34B01 14

4 Transistor Pad Q2, Q3 7717-8IN WHT 5A0209

5 Diode CRI IN4003 32C0133

6 IC-Lin, Phototrans Opto-Isolat IL-1 3380130
Al, A2 .

7 Resistor-82, |/4W, 5%, Carbon 14C0652
R

8 Resistor-20K, 1/4W, 5%, Carbon 14C0409
Ré

9 Resistor-30K, 1/4W, 5%, Carbon 14C0657
R5

10 Resistor-22K, 1/4W, 5%, Carbon 14C0280
R2

I Resistor-560, [/2W, 5%, Carbon 14CO0151
R3, R7

12 Wire-#24, Blk, PVC W76B 10C0223

13 Resistor-4.7K, 1/4W, 5%, Carbon 14C0284
RI1I

14 PCB Connector, |4-Pin 614-AGI 4A0L47

15 Resistor-470K, |/4W, 5%, Carbon 14C0279
R8 .

16 Resistor-27K, |/4W, 5%, Carbon 14C0295
R9

17 Resistor-300K, |/4W, 5%, Carbon 14C0488
R12

18 Resistor-10K, 1/4W, 5%, Carbon 14C0267
RI13

19 Transistor Q4 2N3644 34801

ORDERING INFORMATION
1) For ordering information and latest prices, contact
your local representative or the RESEARCH Incorporated
factory in Minneapolis, Minnesota.
2) When ordering spare porfs; please include references

both to this parts list number and revision level,
and the model number and serial number of the instrument

for which these parts are being ordered.
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