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M92 is a 12 x 10 x 4 read only memory coupled to a 4-bit D to A

converter with internal precision current sources requiring a single pre-

cision external reference. The ten "memory positions" are scanned by a

4-bit B.C.D. coded input which may be 0 to -15 V timeslot data or T levels

or any combination thereof. The 12 "word" lines are T° compatible only and

are NEG true. Several "word lines" may be true at one time as long as

memory locations (time slots) are not shared.

Intended applications are for encoding of CRT readout directly

with electrically alterable information. Other variations are possible,

such as it may be used to multiplex and encode three, 4-bit words.

Programming is accomplished by inexpensive preohmic and emitter

mask changes.
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September 21 ~, 1971 |

‘COMPONENT
@ manuracturep BY TEKTRONIX, INC.

TEKTRONIX, INC

ABS .. “JTEM..NAME-and description. INTEGRATED CIRCUIT, s

to-digital converter; 16-lead dual in-line

MO19C.

2. PACKAGE.

Silicone case;* gold-plated
Number and EIA Data Code.

3 FUNCTIONAL DESCRIPTION.
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TEKTRONIX, INC.
SPECIFICATION Ne. 155-0014-01-A

Of 5 Page 2

_ ABSOLUTE MAXIMUM RATINGS.

GnHOWN

.

AssoLure MAXIMUM RATINGS OF THIS DEVICE SHALL BE AT LEAST AS

Svmeors loenTIF icaTIONS

Storage temperature, range

NerTes

Operating ambient temperature,

Ty range
i ELECTRICAL CHARACTERISTICS.

Electrical Characteristics (T

+1.0 percent; Vhigh = +15 V +1.0 percent.)

= 0 to +70°C;

(VE AG THOSE

Identifications

First transition

in unselected state)
test to fixed

source of 10 pA.

n voltages 315

-10 vol
ge at als

tana 515

rine 1 and 4 485 515 mV
ae Digs % and 1h 485 pr eis

on 485 | 515
Pins 14 and 3

Pins 3 and 15 2 Lee

Pins 15 and 2 #65 a
= oLN +259C.

For each pin pair

listed above,

measure range of

Transition-zone widths pin-10 voltages 50 mV

for which currents

simultaneously ex-

ceed 5.QuA in

both pins of pair.

Connect device as

Output Reverse breakdown voltage (at ee veins ee
BV each output pin in succession ground except one) 5.0 ’CE Bene fl nect pin under

eis stbiabe tr th ee ee a a i a ee NH A I a LS SM aA Rl a ES a 2 Sa RDS RR HAL,



fa TEKTRONIX, INC.

| SPECIFICATION NO, _155-0014-01-A Ld Page 3
ELECTRICAL CHARACTERISTICS

Notes and ined
Symbols Identifications Test Condi

Output saturation voltage. Meas-| Connect devic

youtput ure voltage at each output pin shown below. mV

CE(sat) selected in succession

Output current gain (current-

steering mode). Measure current | p rresponds

A. at each output pin selected in o output
i(out) —————

succession. current of
ke

La SS

1rest-condition tolerances, +1.0 percg ise. ES
v4 ~

-—++ S

WS)

° ”

VARIABLE-VOLTAGE

SUPPLY (AT LEAST

+9.0 TO +15 VOLTS;

ek RESOLUTION AT

oy ce. OK LEAST AS SMALL AS
2.0 MILLIVOLTS) .*

tne +

10-—+® te at SOURCE} *AN EXAMPLE OF
R = A SUITABLE SUP-

'B! 5.0K PLY MAY BE

9— - +10% | POWER DESIGNS,

| | @2NG,, MODEL

S 2005 PRECISION

i ira VOLTAGE SUPPLY.
od TO FIXED

SOURCE OF

& = -1.0 mA

6 MECHANICAL AND ENVIRONMENTAL TESTS. In accord with current issue of
Specification ENV-1L55.

7 INSPECTION-AND-TESTING CONDITIONS. Unless otherwise specified, 25°C.
760 millimeters mercury, relative humidity not greater than 55 percent.
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RADIOMETRIC READOUT CALIBRATION
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TEKTRONIX, INC. SPECIFICATION NO _ 155-0104~00

- "P. 0. BOX S00, BEAVERTON, OREGON APPROVED , 19

97005 A SUPERSEDES SPEC NO

ie) TEKTRONIX, INC., PN 155-0104-00

OF 7 pace 1

THIS SPECIFICATION APPLIES TO THE SUBJECT ITEM AS MANUFACTURED BY TEKTRONIX, INC.

1. ITEM NAME AND DESCRIPTION

INTEGRATED CIRCUIT: silicon, monolithic; digital, to analog converter;

20-lead dual in-line package. Initially designated M92A. Six types

being made:

M92A (R) designated 155-0086-00

M92A (C1) designated 155-0087-00

M92A (C2) designated 155-0088-00

M92A (C3) designated 155-0089-00

M92A (C3A) designated 155-0104-00

M92A (R3) designated 155-0105-00

This specification is for the underlined version.

2. PACKAGE ;

-) Silicon;* gold-plated Kovar* terminals, marked with Part Number and
EIA Date Code. 20-lead, 10 pin dual in-line package.

3. FUNCTIONAL DESCRIPTION

a. Terminal Identifications.

Pin No. Function Pin No. Function

1 Word 11 11 Word 3

2 Word 10 12 Word 2

3 Word 9 13 Word 1

4 Word 8 14 Time Slot A

5 Word 7 15 Time Slot B

6 i -15 16 Time Slot D

7 Tos Gnd. 7 Time Slot C

8 Word 6 18 Reference Current

g Word 5 19 Output Current .

‘a 10 Word 4 20 Word 12

9-938 D



TEKTRONIX, INC.
SPECIFICATION NO 155-0104-00 OF 7 PACE 2

ELECTRICAL CHARACTERISTICS (FOR AN AMBIENT TEMPERATURE OF V

25 °C EXCEPT WHERE A DIFFERENT TEMPERATURE MAY BE SHOWN) ALUES

NoTES AND Units
SYMBOLS IDENTIFICATIONS 1§ Min Max

TEST CONDITIONS
Oe

Lor Negative Supply Current Vir -15 V 4 10 mA

INPUTS

Toy Word Current Vin 5 V 50 200 HA

Lit Word Current Vin OV 50 200 vA

Vin Word Voltage 2.0 5. Vv

Vin Word Voltage, 0.0 | 0.8 Vv

iy Time Slot Current Vin 5 500 HA

2) Ty Time Slot Current . Vin 2.4 40 vA

Lis Vin 0 40 vA

Viytrue Time Slot Voltage 2 5 « Vv

Viz Time Slot Voltage 0 0.8 Vv

or

Ly Time Slot Current Vin 0 ; 10 HA

Ly Time Slot Current Vin -15 -200 vA

Vin Time Slot Voltage 0 -7 Vv

Vin Time SLot Voltage -12 -15 Vv

. 96 | 404 A1 EF Reference Current 3 u ;

eo Vorr Reference Voltage — 400 A i -100 | +50 mV



TEKTRONIX, INC.
SPECIFICATION NO 155-0104-00 OF FACE 3

ELECTRICAL CHARACTERISTICS (FOR AN AMBIENT TEMPERATURE OF

25 °C EXCEPT WHERE A DIFFERENT TEMPERATURE MAY BE SHOWN) Vauves

SYMBOLS IDENTIFICATIONS Noves ano Tf Min Max neers
TEST CONDITIONS

I, OUTPUT CURRENT Programmed Output

See Truth Table

0 0 20 HA

100 80 120 pA

200 180 220 yA

300 280 320 yA

~ 400 380 420 HA

500 480 520 pA

600 580 620 pA

700 680 720 ‘pA

800 780 820 pA

900 880 | 920 - vA

1000 | 980 | 1040 A

Temp Amb 0 to 70°C

Zi



TEKTRONIX, INC.

Time Slot Logic:

SPECIFICATION NO. 155-0104-00
OF 7 PAGE 4

0123 4 5 67 8 9 10 11 12 13 14 15

1 3 1/5

2 3 1 1j1 \ Vy

3 2 1/3/1]1 \ /

4 5 1/9 \ /

5 3 1/5 \

6 2 1 \

7 2 1 1 /

8 6 1 /

9 3 1 / \

10 21 |a / \

11 515 f \

12 414

Pin

14.15 17 16
ABC

Time Slot 1};0 0 0 0

2/1 00 0

310 1 0 0

4/1 10 0

5/0 0 1 0

6|1 01 0

71/0 11 0

8}1 11 0°

910 001

10} 1 001

11 or greater NOT ALLOWED

9-938 1D
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Word 11

Word 10

Word 9

Word 8

Word 7

-15 V

Gnd. -

Word 6

Word 5

Word 4

TEKTRONIX, INC.

SPECIFICATION NO.

10 AoonoAono

OF 7 PAGE 5
155-0104-00

awa

a 20 Word 12
ay 19 Output Current

M92A © | 18 Reference ‘Current

a 17 Time Slot C

im 16 Time Slot D

—] 15 Time Slot B

7 14 Time Slot A

ml 13 Word 1

hy 12 Word 2

11 Word 3

)

9-938 1D



0 TEKTRONIX, INC.
, Of7 PazeG

a ——- SPECIFICATION NO, _155-0194-00

— 140-——ee leh ——

lcd «260 -

; a rs— .065 Typ .130+010. os << Full R; ‘ | (No Flash) -
.020 Min ka— ; ;

<a—.015 + .003 *0O04-010-——t>

—¥F ayf 2 ee eee
.100 (18) PN .070+.010 , i aN 025+.005

5 . INDEX
.031 + .008

¢ Spher R a CI . _] a

I 7 OA

k a I BA
.018 + ..002 : an pa

. ~ 1.940 os AN

eo” : am a eee:
-——__ | Co | 38

. . | “i 98
ad Lo a ea

-048 + .002 | |. AS

(20) * 4 Ch . TI

pelle, 300E 040
. . a % o . * ‘i

<a>} -—— 185. Max We — > ;

—g| bq— es an s~.016 R (2

<a Seating Plane . .

NOTES: J

‘1. DIMENSIONS SHOWN ° <a
ARE. REFERENCE VALUES _ 031 RL

. ONLY. (2)

® 2. FOR DIMENSIONS WITH a .
. TOLERANCES, SEE DRAWING a - — | .0104.001 -

NUMBER 155~0000-01 a a, i



TEKTRONIX, INC.
OF 7 PAGE 7

SPECIFICATION NO, __155-0104-00

M92 BONDING DIAGRAM |
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' “TEKTRONIX, INC.

P. O. BOX 500, BEAVERTON, OREGON

97005

®

SPECIFICATION NO

APPROVED

155-0105-00

SUPERSEDES SPEC NO

TEKTRONIX, INC., PN 155~-0105-00

OF_ 7 pace_}
Se NEN

SB

THIS SPECIFICATION APPLIES TO THE SUBJECT ITEM AS MANUFACTURED BY TEKTRONIX, INC.

1. ITEM NAME AND DESCRIPTION

20-lead dual in-line package.

Six types being made:

INTEGRATED CIRCUIT, silicon, monolithic; digital to analog converter;

Initially designated M92A.

M92A (R) designated 155-0086-00

M92A (C1) designated 155-0087-00

M92A (C2) designated 155-0088-00

M92A (C3) designated 155-0089-00

M92A (C3A) designated 155-0104-00

M92A (R3) designated 155-0105-00

PACKAGE

EIA Date Code.

3. FUNCTIONAL DESCRIPTION

a. Terminal Identifications

Pin No. Function

Word 11

Word 10

Word 9

-Word 8

Word 7

V33 -15

Vv
cc

Word 6

Word 5

Word 4

wo ann nw Ff WH HF
=©

This specification is for the underlined version.

Pin No.

11

12

13

14

15

16

1?

18

19

20

Silicon;* gold-plated Kovar* terminals, marked with Part Number and

20-lead, 10 pin dual in-line package.

Function

Word 3

Word 2

Word 1

Time Slot A

Time Slot B

Time Slot D

Time Slot C

Reference Current

Output Current

Word 12

9-938 D

ence



TEKTRONIX, INC.
SPECIFICATION NO 155-0105-00 a a ee

ELECTRICAL CHARACTERISTICS (FOR AN AMBIENT TEMPERATURE OF V
25 °C EXCEPT WHERE A DIFFERENT TEMPERATURE MAY BE SHOWN) ALVES

. NOTES AND UNITS
YMBOLS DENTIFICATIONS TEST CONDITIONS Min Max

Lor Negative Supply Current Vir -15 V 4 - 10 mA

INPUTS

Ly Word Current Vin 5 Vv 50 200 HA

Tin Word Current Vin OV 50 200 HA

Vin Word Voltage | 2.0 5. Vv

Viz Word Voltage 0.0 0.8 Vv

Lig Time Slot Current Vin 5 500 HA

Ly Time Slot Current Vin 2.4 40 WA

Ly Time Slot Current Vin 0 40 vA

Vi qtrue Time Slot Voltage 2 > Vv

Vir Time Slot Voltage 0 0.8 V

-—--or-- - —- -—- - -

Lin Time Slot Current Vin 07 10 vA

Lis Time Slot Current , Vin -15 -200 HA

Von Time Slot Voltage 0 -7 Vv

Von Time Slot Voltage -12 -15 Vv

1 EF Reference Current 396 404 ; HA

VREF Reference Voltage IREF 400 A -100 | +50 mV

A



TEKTRONIX, INC.
SPECIFICATION NO 155-0105-00

OF 7 PAGE 3

ELECTRICAL CHARACTERISTICS (FOR AN AMBIENT TEMPERATURE OF
VALUES

25 °C EXCEPT WHERE A DIFFERENT TEMPERATURE MAY BE SHOWN)

NOTES AND UNITS
SYMBOLS DENTIFICATIONS TEST 60ND 177 ONE MIN Max |

I, OUTPUT CURRENT Programmed Output

See Truth Table

0 0 20 vA

100 80 120 yA

200 180 220 pA

300 280 320 pA

400 380 420 pA

500 480 520 pA

600 580 620 yA

700 680 720 pA

800 780 820 pA

900 880 920. yA

1000 980 1040 | wA

Temp Amb 0 to 70°C



TEKTRONIX, INC.

OF 7 PAGE 4
SPECIFICATION NO, __ 155-0105-00

® 1s

4 5 6 7 8 9 10 Il 12 13 14 150123

1 9/9 9 /

2 9 \ V

3 9 AN /\.

4 9| 19 \ V

5 9| 9 \ 17
WORD 6 \VY

7 Z\
. IN
9 A \

10 / \

11 2| / IN

12 4

M92

oO R3 155-0105-00

Pin

14 15 16 17

A BC D

Time Slot Logic: 1:0 0 0 0

2;1 0 0 0

310 1 0 0

4/1 1 0 0

510 0 1 0

6{1 0 1 0

7/0 11 °0

811 1 1 0

910 0 01

10]1 0 01

11 or greater NOT ALLOWED

“ |

9-938 1D



TEKTRONIX, INC.

es)

Word 11 1

Word 10 2

‘ Word 9 3

Word 8 © 4

Word 7 5

-15 V 6

Gnd. 7

Word 6 8

Word 3 9

Word 4 10

SPECIFICATION NO.
OF 7 PAGE 5

155-0105-00

> ae

= H 20 Word 12
L J 19 Output Current
CI M92A | 18 Reference Current

LI L) a7 Time Slot C

CI {J 16 Time Slot D

Cc -) 15 Time Slot B
co ry] 14 Time Slot A

co ma 13 Word 1

co 5 12 Word 2

11 Word 3

= o
epee neeespeene

9-938 1D



TEKTRONIX, INC.
.e : . s , Of7 Pare6&
a SPECIFICATION NO, __ 155-0105-90
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WD 2. -20n preensions wart an . |
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