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Fig. 1-1. The Tektronix Type R250 Auxiliary Program Unit. 
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Type R250 

SECTION 1 
SPECIFICATION 

Change information, if any, affecting this section will be found at the rear ot the manual. 

Introduction 

The Type R250 Auxiliary Program Unit is a shift 

register designed to be used as a system component, with 

the Type 240 Program Control Unit supplying data and 

command signals. Each Type R250 controls up to 192 

parallel program lines which may be used for pro- 

gramming power supplies, pulse generators, fixtures or 

other devices in the system. Either one or two Type 

R250's can be used with a single Type 240 to provide 

up to 384 or 576 program lines, respectively, from the 

combination of instruments. 

Programming is provided by means of 12 plug-in 

program assembly cards, to be purchased and assembled by 

the customer to match the needs of the system. Each 

assembly is to be constructed from one shift register 

card and two program boards, available as optional 

accessories with the Type R250. Three types of program 

boards are available: standard (saturated transistor), 

resistance, and conductance. Any combination of two 

program boards may be used with each shift register card. 

Each series of eight program lines from the plug-in card 

jacks is controlled by a single program board (standard, 

resistance or conductance), but connections to the pro- 

gram lines can be cross-coupled on the program assemblies 

to provide nearly any desired input/output arrangement 

at the rear-panel program connectors. 

A standard program board provides 8 parallel 

buffered output program lines, using negative program- 

ing logic. The true output level is from zero to +2 

volts, provided by a saturated NPN transistor in series 

with a diode. The false output level may be as high as 

+20 V, depending on pull-up connections. Pull-up to 

+3.6 V or +10 V may be wired on the circuit board or 

external pull-up may be used. No pull-up resistors are 

provided on the board as pre-wired. 

® 

Each resistance program board provides two separate 

decades of series resistance for analog resistance pro- 

gramming. Each conductance program board provides two 

separate decades of parallel resistance for analog con- 

ductance programming. In either case, the resistors must 

be added to the program boards to meet the requirements 

of the device to be programmed. When a resistance or 

conductance program board is wired to a shift register 

card, digital-to-analog conversion is performed on the 

circuit board assembly to select the desired increments 

of resistance. 

Two programmable Tektronix instruments are pres- 

ently available for use with the Type R250. These are 

the Type R116 Mod 703L pulse generator and the Type R293 

Mod 703M pulse generator and power supply. These instru- 

ments are supplied with interconnecting cables and pre- 

assembled program cards which plug into the Type R250. 

Electrical Characteristics 

The input/output characteristics of the Type R250 

depend on the program board combinations to be used in 

the instrument. The only instrument specifications, 

therefore, are those of power supply outputs, input/ 

output connections of the instrument, and input/output 

characteristics of the separate component program boards. 

Characteristics given in Tables 1-1 and 1-2 apply 

for instruments with program assemblies installed, op- 

erated at an ambient temperature of from 0°C to +60°C 

after an initial warm-up period of 5 minutes, when pre- 

viously calibrated at an ambient temperature of +25°C 

+5°C, 
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Specification—Type R250 

TABLE 1-1 

TYPE R250 ELECTRICAL CHARACTERISTICS 

Input/Output Lines 

J112 Type 240/250 Interconnect Performance 

Inputs Outputs True False 

Pins 1 Twisted pair grounds for signal 
through 10 wires 19 through 28 

through 18 Not internally connected 

Pin 19 DATA 8 

Pin 20 DATA 4 

_ +0.4 V or less at 0 mA At least +1.7 V at 2 mA 
Pin 21 DATA 2 

Pin 22 DATA 1 

Pin 23 SHIFT +0.5 V to +1.2 V +2.2 V to +3.6 V 

Negative-going pulse: 
Width At least 330 ns 
Period At least 1.66 us 
Risetime 70 ns or less 
Falltime 70 ns or less 

Pin 24 EXTERNAL +0.4 V or less at 0 mA At least +1.7 V at 4.7 mA 
INHIBIT 

Pin 25 DATA 1 

Pin 26 DATA 2 

+0.4 V or less at 0 mA At least +1.7 V at 4.7 mA 

Pin 27 DATA 4 

Pin 28 DATA 8 

Pins 29 . 
through 36 Not internally connected 

J206 Power Output Performance 

Inputs Outputs Current Available 120 Hz Ripple Shift Noise 

Pins 1 Not internally connected 
through 9 y 

Pins 10 Connected to J13, Pins M, N, P, 
through 16 R, S, T and U 
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Pins 17 and 18 Not internally connected 

Pins 19 
through 28 

Pins 29 and 30 10 mV or less 
peak to peak 

150 mV or less 
peak to peak 

Pins 31 and 32 10 mV or less 
peak to peak 

150 mV or less 
peak to peak 

Pins 33 and 34 15 mV or less 
peak to peak 

150 mV or less 
peak to peak 

Pins 35 and 36 

Ground 

+10 volts Up to 500 mA 

-10 volts Up to 800 mA 

+20 volts Up to 300 mA 

+3.6 volts Up to 1.5 A 10 mV or less 
peak to peak 

220 mV or less 
peak to peak 

J234, J235, J236, 
J237 

Equipment 
Connectors 

J231, J232, J233, Auxiliary Performance 

Input/Output characteristics of these rear-panel connectors are 
determined by the characteristics and wiring connections of the 
component boards assembled as program assemblies and installed 
in jacks Jl through J12. See Table 1-2 for the input/output 
characteristics of the individual assemblies and see the wiring 
tables in Section 3 for the internal wiring connections from the 
program boards to these connectors. 

Power Source 

Characteristic Performance 

Line Frequency 50 Hz or 60 Hz 

Voltage and Power Line Voltage Range (AC, RMS) Maximum 

Power 

115 V Nominal 230 V Nominal Consumption 

Low 90 V to 110 V 180 V to 220 V 170 W 

Medium 104 V to 126 V 208 V to 252 V 195 W 

High 112 V to 136 V 224 V to 272 V 215 W 
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Specification—Type R250 

TABLE 1-2 

PROGRAM ASSEMBLY ELECTRICAL CHARACTERISTICS 

Program Board Internal Characteristics 

Standard Board Resistance Board Conductance Board 

Characteristic Performance Characteristic Performance Characteristic Performance 

Output Program Maximum 300 mA Maximum 300 mA 
Levels Input/output Input/output 

Current Current 
True 0 V to +2 V 

Maximum 50 V Maximum 50 V 
False Nominal +6 V to Open-circuit Open-circuit 

+12 V; up to Voltage Voltage 
+20 V. 

Reed Pull-in Time|550 ys +20% Reed Pull-in Time|450 ps +10% 
Output Current 25 mA maximum 

available on 
each line (total | Reed Drop-out 1.2 ms +20% Reed Drop-out 325 us +15% 
of 200 mA maxi- 
mum for 8 lines) 

Time Time 

Reed Contact 

Resistance 

0.12 or less Reed Contact 
Resistance 

0.12 or less 

NOTE 

Use only a resistive DC load. Any 
capacitive or inductive load may 
damage the reed contacts. 

Use only a resistive DC load. 
capacitive or inductive load may 
damage the reed contacts. 

NOTE 

Any 

Program Assembly Input/Output Characteristics (When wired as in Table 1-3) 

Shift Shift Register Program Board Input/Output 
Regis- Input/Output 
ter Standard Resistance Conductance 
Connec- 
tor 
Term. Input Req. | Output Char. | Input Req. | Output Char. | Input Req. Output Char. | Input Req. | Output Char. 

Pin 1 |+3.6 V (to +3.6 V (if +3.6 V (Not used) 
upper board) used) 

Pin 2. |DATA 8 in 
True |False 
40.4 VJAt 

or least 
less |+1.7 V 
at at 

O mA |2 mA 

Pin 3 DATA 8 out 
True |False 
+0.4 ViAt 

or least 
less |+1.7 V 
at at 
O mA |4.7 mA 

a No internal connection 
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Pin 6 | DATA 4 in 
True |False 
+0.4 VJAt 

or least 
less |+1.7 V 
at at 
Om |2 mA 

Pin 7 DATA 4 out 
True |False 
+0.4 ViAt 
or least 
less |+1.7 V 
at at 

O mA |4.7 mA 

Pin 8 | ENABLE (to ENABLE! ENABLE! ENABLE! 

upper board) True |False True |False True [False 

0 V to/+2.5 V 0 V to/+2.5 V 0 V to/+2.5 V 

+0.05 | to +5 +0.05 |to +5 +0.05 | to +5 

Vat |V atl Vat |V atl Vat |V atl 

210 mA| uA or 15 mA |uA or 210 mA| uA or 

or less or less or less 

less; less less 

0 V to 
+0.45 
V at 

16 mA 
or 
less 

Pin 9 | BUS 1 (to upper board) 

Pin 10| BUS 2 (to upper board) 

Pin 11} BUS 3 (to upper board) 

Pin 12) BUS 4 (to upper board) 

Pin 13} EXT INHIBIT EXT INHIBIT! EXT INHIBIT! EXT INHIBIT! 

(to upper (from J13-23) (from J13-23) (from J13-23) 

board) 
True |False True |False True |False 
0 V toj1.9 V 0 V to/+1.9 V 0 V to/+1.9 V 
+0.5 Vi to +3 +0.5 Vito +3 +0.5 Vi to +3 
at 1 |V and at 1 |V and at 1 |V and 
uA or jat vA or jat uA or Jat 
less |least less |least less |least 

4 mA 1 mA 8 mA 

Pin 14] GND (to shift GND GND GND 

register and 
upper board) 

Pin 15| +3.6 V (to +3.6 V +3.6 V (Not used) 

lower board) (if used) 

Pin 16| DATA 2 in 

True |False 
+0.4 ViAt 

or least 
less |+1.7 V 

at at 
0 mA |2 mA 

lspecifications with P13 Regulator card Model 2-up. 
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Pin 17 DATA 2 out 

True | False 
+0.4 Vi At 
or least 

less |+1.7 V 
at at 

O mA |4.7 mA 

Pin 18] No internal connection 

Pin 19 | SHIFT 
(negative- 
going pulse) 
True _ |False 

40.5 VJ+2.2 V 
to to 
41.2 V|+3.6 V 
Width: 
At 
least 

330 ns 
Peri- 

od: At 
least 

1.66 
us 

Rise- 
time: 

70 ns 
or 
less 

Fall- 
time: 

70 ns 

or 
less 

Pin 20| DATA 1 in 
True _ |False 
+0.4 VJAt 
or least 
less |+1.7 V 
at at 

O mA |2 mA 

Pin 21 DATA 1 out 
True _ |False 
+0.4 VIAt 
or least 

less |+1.7 V 
at at 

O mA |4.7 mA 

Pin 22| ENABLE (to ENABLE! ENABLE! ENABLE? 
lower board) True __|False True |False True |False 

0 V to/+2.5 V 0 V to/+2.5 V 0 V to}+2.5 V 
+0.05 |to +5 +0.05 |to +5 +0.05 |to +5 
V at Vatil V at Vatil V at V atl 

210 vA or 15 mA |uA or 210 mA|uA or 
mA or |less or less or less 
less; less less 
0 V to 

+0.45 
V at 
16 mA 
or 
less 

Pin 23 BUS 5 (to lower board) 

cS)
 

1-6



Specification—Type R250 

Pin 24 | BUS 6 (to lower board) 

Pin 25 | BUS 7 (to lower board) 

Pin 26} EXT INHIBIT EXT INHIBIT} EXT INHIBIT? EXT INHIBIT? 
(to lower (from J13-27) (from J13-27) (from J13-27) 
board) True |False True |False True [False 

0 V to/+1.9 V 0 V to/+1.9 V 0 V to/+1.9 V 
+0.5 Vito +3 +0.5 Vi to +3 +0.5 Vito +3 
at 1 |V and at 1 |V and at 1 |V and 

uA or Jat uA or Jat vA or Jat 
less | least less | least less |least 

4 mA 1 mA 8 mA 

Pin 27 | BUS 13 

Pin 28] -10 V (to -10 V (if (Not used) (Not used) 
upper and used) 
lower boards) 

Pin A | +10 V (to +10 V (if +10 V +10 V 
upper and used) 
lower boards) 

Pins B| Internal connections 
thru E} not used 

Pin F (from upper OUT 18 No internal No internal 
board) True |False connection connection 

0 V to|/+6 V 

+2 V | to 
+12 V 

Pin H (from upper OUT 14 No internal No internal 
board) True | False connection connection 

0 V to} +6 V 
+2 V | to 

+12 V 

Pin J (from upper OUT 12 No internal No internal 
board) True _ | False connection connection 

0 V to}/+6 V 

+2 V to 
+12 V 

Pin K (from upper QUT 11 No internal No internal 
board) True _ | False connection connection 

0 V to/+6 V 
+2 V to 

+12 V 

PinL (from upper OUT 28 Decade 2 Decade 2 
board) True |False Out/In Out/In 

0 V to/+6 V 

+2 V | to 5 5 
+12 V a = 

Pin M (from upper OUT 24 =| Decade 2 = |Decade 2 
board) - True |False o|}In/Out o | In/Out 

0 V tol+6 V 2 ) 
+2 V_ | to 

+12 V 
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Pin N (from upper QUT 22 Decade 1 Decade 1 

board) True |False =| Out/In = | Out/In 

0 V to|+6 V 3 2 
+2 V |to y be. 

+12 V S a 

2 = 

Pin P (from upper OUT 21 S| Decade 1 @ | Decade 1 

board) True |False | In/Out | In/Out 

0 V to|/+6 V 
+2 V |to 

+12 V 

Pin R | GND (con- 
nected to 

Pin 14) 

Pin S | +3.6 V (to 

lower board) 
(connected to 
Pin 15) 

Pin T (from lower QUT 18 No internal No internal 

board) True |False connection connection 

0 V to|+6 V 
+2 V |to 

+12 V 

Pin U (from lower OUT 14 No internal No internal 

board) True |False connection connection 

0 V to|+6 V 
+2 V to 

+12 V 

Pin V (from lower OUT 12 No internal No internal 

board) True |False connection connection 

0 V to|+6 V 

+2 V |to 
+12 V 

Pin W (from lower OUT 11 No internal No internal 

board) True |False connection connection 

0 V to/+6 V 
+2 V |to 

+12 V 

Pin X (from lower OUT 28 Decade 2 Decade 2 

board) True |False Out/In Out/In 
0 V to|+6 V E = 
+2 V_ |to 2 2 

+12 V Ro] = 
© oO 
£ £ 

Pin Y (from lower OUT 24 = Decade 2 = Decade 2 

board) True |False S | In/Out S |In/Out 
0 V to/+6 V o on 

+2 V to 
+12 V 
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Pin Z (from lower QUT 22 Decade 1 Decade 1 
board) True /|False Out/In Out/In 

0 V to|+6 V E = 
+2 V |to = 2 

+12 V "te = 
Ss a 
= = 

Pin AA (from lower OUT 21 ® Decade 1 =| Decade 1 
board) True__|False S| In/Out S| In/Out 

0 V to|/+6 V 9 Se) 
+2 VV |to 

+12 V 

Pins BB/Internal connections 
thru EE}not used 

Pin FF |GND (to GND GND GND 

lower board) 

TABLE 1-3 

NORMAL INPUT/OUTPUT CONNECTIONS 
OF PROGRAM ASSEMBLIES 

(For use with Table 1-2) 

Standard Input Connections 

Input Input to Program Board 
Terminal 
to Input Connecting Link? 
Shift (From) (To) (Soldered between Shift Register terminal and Program 
Register Shift Program Board terminal) 

Card Register Board Standard Resistance Conductance 
(P1-P12) Terminal Terminal Board “Board Board 

Upper CHARACTER 18 CHARACTER 18 R68(U) 750 2 R368(U) 160 2 R268(U) 300 2 

Upper CHARACTER 14 CHARACTER 14 R64(U) 750 2 R364(U) 160 2 R264(U) 300 2 

Upper CHARACTER 12 y CHARACTER 12 R62(U) 750 2 R362(U) 160 2 R262(U) 300 2 

8 
Upper CHARACTER 11 = CHARACTER 11 R61(U) 750 2 R361(U) 160 2 R261(U) 300 2 

> 

Upper CHARACTER 28 & | CHARACTER 28 R78(U) 750 2 R378(U) 160 2 R278(U) 300 2 

o 
Upper CHARACTER 24 Ss CHARACTER 24 R74(U) 750 2 R374(U) 160 2 R274(U) 300 2 

Upper CHARACTER 22 CHARACTER 22 R72(U) 750 a. R372(U) 160 2 R272(U) 300 2 

Upper CHARACTER 21 CHARACTER 21 R71(U) 750 2 R371(U) 160 2 R271(U) 300 2 

2Resistance values shown for connecting links are those shipped with the program board kits, and will operate un- 

der any load conditions. Some power economy can be achieved in many cases by increasing these resistances to suit 

the application. All input resistors are fixed, composition, %-watt, +5%. 
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Pin 13 EXT INH EXT INH R27(U) 430 2 R387(U) 1 k& R287(U) 240 2 

Pin 8 ENABLE ~> |ENABLE Bus** Bus** Bus** 
E 

. a < 

Pin 1 (+3.6 V) 5 +3.6 V +5 |Bus**(if used) Bus** Bus** 
a 

es S 
Pin A *+10 V) &|+10 V 2 |Bus**(if used) Bus** Bus** 

a 

feb) 
Qa 

Pin 28 (-10 V) S}-10 V -- = « e* 

Pins 14 and R | GND GND Bus** Bus** Bus** 

Lower CHARACTER 18 CHARACTER 18 R68(L) 750 2 R368(L) 160 2 R268(L) 300 2 

Lower CHARACTER 14 CHARACTER 14 R64(L) 750 2 R364(L) 160 2 R264(L) 300 2 

Lower CHARACTER 12 CHARACTER 12 R62(L) 750 2 R362(L) 160 2 R262(L) 300 2 

Lower CHARACTER 11 CHARACTER 11 R61(L) 750 2 R361(L) 160 © R261(L) 300 2 

Lower CHARACTER 28 CHARACTER 28 R78(L) 750 2 R378(L) 160 2 R278(L) 300 2 

E 
Lower CHARACTER 24 |&|CHARACTER 24 R74(L) 750 2 R374(L) 160 2 R274(L) 300 2 

Lower CHARACTER 22 S'| CHARACTER 22 R72(L) 750 2 R372(L) 160 © R272(L) 300 2 
a 

s 

Lower CHARACTER 21 2 CHARACTER 21 R71(L) 750 2 R371(L) 160 2 R271(L) 300 2 
— | 

Pin 26 EXT INH EXT INH R27(L) 130 a R387(L) 1 ko R287(L)130 2 

Pin 22 ENABLE ENABLE Bus** Bus** Bus** 

Pins 15 and S (+3.6 V) +3.6 V S| Bus**(if used) Bus** -- 
3 
» 

Pin A (+10 V) +10 V S| Bus**(if used) Bus** Bus** 

Pin 28 (-10 V) -10 V _. _. _. 

Pin FF GND GND Bus** Bus** Bus** 

- - No internal connection 

**Insulated bus wire, usually called "Terminal Connector Link". 
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