4096 x4 Diagnostic
Registered PROM

53D1641
63D1641

Asynchronous Enable Patent Pend,

Features/Benefits Ordering Information

* Asynchronous oulput enable MEMORY rEmp, | PACKAGE PART NO

¢ Provides system diagnostic testing for system . .
troliabilty and observabillty SIZE | ORG. PINS | TYPE

¢ Shadow register eiiminates shifting hazards 6 4 . Mil 24 |NsJSw,| 53D1641

* Edge-triggered “D” registers simplifies system timing 16K | 409Bx4 1 (28) | (NLLL) | gaprear

* Casadable for wide control words used in

microprogramming
* 24-pin SKINNYDIP® saves space
¢ 24-mA output drive capability
* Replaces embedded diagnostic code

Applications

* Microprogram control store with bulit-in
system diagnostic testing

o Serial character generator

* Serial code converler

* Paraliel in/serial out memory

o Cost-effective board festing

Description

The 53/63D1641 is a 4Kx4 PROM with registered three-state
outputs and a shadow register for diagnostic capabilities.
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Shadow register diagnostics allow observation and control of
the system without introducing intermediate illegal states. The
output register, which can receive paraliel data from either the
PROM array or the shadow register, is loaded on the rising
edge of CLK. The shadow register, which can receive parallel
data from the output register or serial data from SDI, is loaded
on the rising edge of DCLK. When the output drivers are dis-
abled, the shadow register receives its paraliel data from the
output bus. During diagnostics, data loaded into the output
register from the PROM array can be parallel-ioaded into the
shadow register and serially shifted out through SDO, aliowing
observation of the system. Similarly, diagnostic data can be
serially shifted into the shadow register through SDI, and paral-
lel-loaded into the output register, allowing control and test
scanning to be imposed on the system. Since the output regis-
ter and the shadow register are loaded by different input sig-
nals, they can be operated independent of one another. In addi-
tion, diagnostic PROMs can be cascaded to construct wide
controi words used in microprogramming.
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SKINNYDIP® is a registered trademark of Monolithic Memories.
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53/63D1641

Function Table

INPUTS OUTPUTS
OPERATION
MODE | SDi CLK | DCLK Q3-Qo S$3-S0 SDO
L X t *  lQn+~ PROM HOLD 83 Load output register from PROM array
* Sn + Sn-1 . .
L X t HOLD 30— SDI S3 Shift shadow register data
L X t 1 - M Sn = Sn-1 Logd output register from PROM array
Qn==PRO S0+ SDt S3 while shifting shadow register data
H X t * Qn+~ Sn HOLD sDi Load output register from shadow register
H L * i HOLD Sn+— Qn SDI Load shadow register from output bus
H H * t HOLD HOLD SDI No operationt
* Clock must be steady or falling.
T Reserved operation for SN54/745818 8-Bit Diagnostic Register.
Definition of Signals
MODE The MODE pin controls the output register mul- CLK The CLOCK pin loads the output register on the
tiplexer and the shadow register. When MODE rising edge of CLK.
is LOW, the output register receives data from
the PROM array and the shadow register is con- DCLK The diagnostic clock pin foads or shifts the
figured as a shift register with SDI as its input. shadow register on the rising edge of DCLK.
When MODE is HIGH, the output register receives
data from the shadow register. The shadow reg- Q3-Q0 Qn represents the data outputs of the output
ister is controlied by SDI as well as MODE. Mth register. During a shadow register load with
MODE HIGH and SDI LOW, the shadow regis- outputs enabled these pins are the internal data
ter receives parallel data from the output bus. inputs to the shadow register. With the outputs
With MODE and SD! both HIGH, the shadow reg- three-stated these pins are external data inputs
ister holds its present data. to the shadow register.
SDi The Serial Data In pin is the input to the least
significant bit of the shadow register when §3-80 Sn represents the internal shadow register
operating in the shift mode. SDl is also a control outputs.
input to the shadow register when it is not in the
shift mode. A11-A0 An represents the address inputs to the PROM
sDO The Serial Data Qut pin is the output from the array.
most significant bit of the shadow register when _
operating in the shift mode. When the shadow E The Qutput Enable pin operates independent of

register is not in the shift mode, SDO displays the
logic level present at SDI, decreasing serial shift
time for cascaded diagnostic PROMs.

CLK. W_hen E is LOW the outputs are enabled.
When E is HIGH, the outputs are in the high
impedance state.
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Logic Diagram

4096x4 Diagnostic PROM
with Asynchronous Enable
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Absolute Maximum Ratings
Operating Programming
Supply voltage Vo« - oo s -05VIo7V .o 12V
IMPULVORAGE ... .o e s S18VIO7V L 7V
INPUt CUITENt . e e e e -30 mAto +5 mA
Off-state output voltage . ... ... ...t e s -05Vtos5V .. 12V
Storage temperature . ... .. ... .. e -65° to +150°C
Operating Conditions )
SYMBOL PARAMETER MILITARY COMMERCIAL UNIT
MIN TYP! MaX | MIN TYPT MAX
Vee Supply volitage 4.5 5 5656|475 5 5256 v
Ta Operating free air temperature -55 25 125 |0 25 75 | °C
ty Width of CLK (HIGH or LOW) 25 10 20 10 ns
tsu Set up time from address to CLK 45 25 40 25 ns
th Hold time for CLK 0 -15 o] -15 ns
twd Width of DCLK (HIGH or LOW) 45 15 40 15 ns
tsud Set up time from control inputs (SDI, MODE) to CLK, DCLK 50 20 45 20 ns
L thg Hold time for DCLK 0 -8 0 -5 ns
Electrical Characteristics over Operating Conditions
SYMBOL PARAMETER TEST CONDITION MIN TYP{ MAX | UNIT
ViL Low-level input voltage 0.8 \
ViH High-fevel input voltage 2.0 \
Vic Input clamp voitage Veg = MIN lj = -18mA -1.2 v
Iy Low-level input current Vee = MAX V=04V ~0.25 | mA
L High-level input current Ve = MAX V| = Voo MAX 40 | wA
MIL g = 16 mA
VoL Low-level output voitage Vee = MIN GOM Iop = 24mA 05| v
MIL g = -2mMA
VoH High-level output voltage Vog = MIN COM Iop = -32mA 2.4 v
:gi: Off-state output current Voo = MAX :;Z ; 2:: -122 uA
los Output short-circuit current* | Voo = MAX Vo =0V -20 -90 | mA
icc Supply current Ve = MAXC Allinputs TTL; all outputs open 140 190 | mA

* —+

Typical at 5.0 V Vo and 25°C Ta.
Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
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Switching Characteristics over Operating Conditions and Using Standard Test Load

SYMBOL PARAMETER MILITARY COMMERCIAL
MIN Tyt MAX | MIN Typt max |UNIT
toLk CLK to output th 25 11 20 | ns
tER Disable time 16 30 16 251 ns
tEA Enable time 16 30 16 25 ns
fMAXD Maximum diagnostic clock frequency 7 18 10 18 MHz
tpg DCLK to SDO delay (MODE = LOW) 17 35 17 30 | ns
tsg SDi to SDO delay (MODE = HIGH) 16 30 16 25| ns
tMS MODE to SDO delay 14 30 14 251 ns
t Typicalat5.0 v Vo and 25°C Ty,
Definition of Waveforms
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NORMAL PROM OPERATION (MODE = LOW)
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Switching Test Load Definition of Timing Diagram

WAVEFORM INPUTS OUTPUTS

4 DON'T CARE; CHANGING;
CHANGE PERMITTED STATE UNKNOWN
Ay
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ouTPUT M APPLICABLE HIGH IMPEDANCE STATE

MUST BE STEADY WILL BE STEADY

||H

NOTES: 1. For commercia operating range Ry = 20002, Ry = 3900

For mititary operating range R4 = 3000, Ry = 6009

input pulse amplitude 0 Vto 3.0 V.

input rise and fall times 2-5ns from 0.8 V1o 2.0 V.

Input access measured at the 1.5 V level.

Data delay is tested with switch §, ciosed. CL = 30 pF and measured at 1.5 V output level.

tea is measured at the 1.5 V autput level with G = 30 pF. S is open for high impedance to “1” test and closed for high
impedance to “0” test.

tgR is measured with C; =5 pF. S, is apen for “1” to high impedance test, measured at VOH -0.5 Vautput level; Sy is closed for “0" to
high impedance test measured at Vou * 0.5 Voutput level.

o ;oA wN

Schematic of Inputs and Outputs

EQUIVALENT INPUT EQUIVALENT OUTPUT

Vee o—ﬁo— Tm———————t——oYcc
3

INPUT -
O OUTPUT
ENABLE | i

AAA,
AAA
VWA~

na
{
||r

3-90 Monotithic [IL) Memorfes



53/63D1641

Die Configuration
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Commercial Programmers

Monolithic Memories PROMs are designed and tested to give
a programming yield greater than 98%. If your programming
yietd is lower, check your programmer. it may not be prop-
erly calibrated.

Programming is final manufacturing — it must be quality-
controlled. Equipment must be calibrated as a regular rou-
ting, ideally under the actual conditions of use. Each time a

new board or a new programming module is inserted, the
whaole system should be checked. Both timing and voltage
must meet published specifications for the device.

Remember — The best PROMs available can be made unrel-
iable by improper programming techniques.

PROGRAMMER | PROGRAMMING SOCKET
MANUFACTURER TYPE MODULE CONFIGURATION
Unipack  Rev-V07 . .
Data 1/0 Unipack2 Rev-V05 Family Code B2 Pinout Code 80
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