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Features

CMOS for optimum speed/power
o High speed
~— 15-ns max set-up
— 12-ns clock to output
Low power
— 770 mW (commercial)
— 965 mW (military)
On-chip edge-triggered registers
— Ideal for pipelined micropro-
grammed systems
On-chip diagnostic shift register
— For serial observability and con-
trolability of the output register
e EPROM technology
— 100% programmable
— Reprogrammable (7C269W)
® 5V *+10% V¢c, commercial and
military
o Capable of withstanding >2001V
static discharge

o Slim 300-mil, 28-pin plastic or her-
metic DIP (7C269)
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Functional Description

The CY7C268 and the CY7C269 are 64K
registered diagnostic PROMs. They are
both organized as 8,192 words by 8 bits
wide, and they have both a pipeline output
register and an onboard diagnostic shift
register. Both devices feature a program-
mable initialize byte that may be loaded
into the pipeline register with the initialize
signal. The programmable initialize byte is
the 8,193rd byte in the PROM, and may be
programmed to any desired value.

The CY7C268 has 32 pins and features full
diagnostic capabilities while the CY7C269
provides limited diagnostics and is avail-
able in a space-efficient 28-pin package.
This allows the designers to optimize de-
signs for either board-area efficiency with
the CY7C269, or combine the CY7C268
with other diagnostic products using the
standard interface.

CY7C268

The CY7C268 provides 13 address signals
(A through A),). 8 data out signals (O,
through O;), ENA (enable), PCLK (pipe-
line clock) and INIT (initialize) for control.

64K Registeted
Diagnostic PROM

The full standard feature diagnostics of
the CY7C268 utilize the SDI and SDO
(shift in and shift out), MODE, and DCLK
signals. These signals allow scrial data to be
shifted into and out of the diagnostic shift
register at the same time the pipeline regis-
ter is used for normal operation. The
MODE signal is used to control the transfer
of the information in the diagnostic register
to the pipeline register, or the data on the
output bus into the diagnostic register. The
data on the output bus may be provided
from the pipeline register or from an exter-
nal source.

When the MODE signal is LOW, the
PROM operates in a normal pipeline
mode. The contents of the addressed
memory location are loaded into the pipe-
line register on the rising edge of PCLK.
the outputs are enabled with the ENA sig-
nal either synchronously or asynchronous-
ly, depending on how the device is confi-
gured when programmed. If programmed
for asynchronous enable, ENA LOW en-
ables the outputs. If configured for syn-
chronous enable, ENA LOW will enable
the outputs synchronously with PCLK
during the rising edge of PCLK. ENA
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Functional Description (continued)

HIGH will synchronously disable the outputs during the rising
edge of PCLK. The asynchronous initialize signal, INIT, transfers
the initialize byte into the pipeline register on a HIGH to LOW
transition, INIT LOW disables PCLK and must transition back to
a HIGH in order to enable PCLK. DCLK shifts data into SDIand
out of SDO on each rising edge.

When MODE is HIGH, the rising edge of the PCLK signal loads
the pipeline register with the contents of the diagnostic register.
Similarly, DCLK, in this mode, loads the diagnostic register with
the information on the data output pins. The information loaded
will be either the contents of the pipeline register if the outs are
enabled, or data on the bus if the outputs are disabled (in a high-
impedance state).

CY7C269

The CY7C269 is optimized for applications that require diagnos-
tics in a minimum amount of board area. Packaged in 28 pins, it
has 13 address signals (Ao through A,), 8 data out signals (O,
through O;), E/T (Enable or Initialize), and CLOCK (pipeline and
diagnostic clock). Additional diagnostic signals consist of MODE,
SDI(shiftin)and SDO (shift out). Normal pipelined operation and
diagnostic operation are mutually exclusive.

When the MODE signal is LOW, the 7C269 operates in a normal
pipelined mode. CLOCK functions as a pipeline clock, loading the
contents of the addressed memory location into the pipeline regis-
ter on each rising edge. The data will appear on the outputs if they
are enabled. One pin on the 7C269 is programmed to perform ei-
ther the Enable or the Initialize function. If the E/I pin is used for

Selection Guide
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a INIT (asynchronous initialize) function, the outputs are pcrma-
nently enabled and the initialize word is loaded into the pipeline
register on a HIGH to LOW transition of the INIT signal. The
INIT LOW disables CLOCK and must return high to re-enable
CLOCK. If the E/I pin is used for an enable signal, it may be pro-
grammed for either synchronous or asynchronous operation. This
enable function then operates exactly the same as the 7C268.

When the MODE signal is HIGH, the 7C269 operates in the diag-
nostic mode. The E/I'signal becomes aseccondary mode signal des-
ignating whether to shift the diagnostic shift register or to load ei-
ther the diagnostic register or the pipeline register. If E/Iis HIGH,
CLOCK performs the function of DCLK, shifting SDI into the
least-significant location of the diagnostic register and all bits one
location toward the most-significant location on each rising edge.
The contents of the most-significant location in the diagnosticreg-
ister are available on the SDO pin.

If the E/I signal is LOW, SDI becomes a direction signal, transfer-
ring the contents of the diagnostic register into the pipeline regis-
ter when SDI is LOW. When SDI is HIGH, the contents of the
output pins are transferred into the diagnostic register. Both trans-
fers occur on a LOW to HIGH transition of the CLOCK. If the
outputs are enabled, the contents of the pipeline register are trans-
ferred into the diagnostic register. If the outputs are disabled, an
external source of data may be loaded into the diagnostic register.
In this condition, the SDO signal is internally driven to be the same
as the SDI signal, thus propagating the “direction of transfer infor-
mation” to the next device in the string.

7C269-15 7C269-18 7C269-25
Maximum Set-Up Time (ns) 15 18 25
Maximum Clock to Output (ns) 12 15 20
Maximum Operating Current (mA) Commercial 140 140
Military 175 175
7C268-40 7C268-50 7C268-60
7C269-40 7C269-50 7C269-60
Maximum Set-Up Time (ns) 40 50 60
Maximum Clock to Output (ns) 20 25 25
Maximum Operating Current (mA) ~ Commercial 100 80 80
Military 120 100
Maximum Ratings
(Above which the useful life may be impaired. For user guidelines, not tested.)
Storage Temperature ......o.oovvvennen -65°Cto +150°C  Static Discharge Voltage .............coviiennat, >2001V
Ambient Terperature with (per MIL-STD-883, Method 3015)
Power Applied .......... e - 55°Cto +125°C Latch-Up Current........coeoviiiiiiiiiiiian.n > 200 mA
Supply Voltage to Ground Potential ........ -0.5Vto +7.0V .
D(?r;/)c;]tage Applied to Outputs Operating Range
in High Z State........ e verereriea, -0.5V to +7.0V Ambient
DC Input Voltage Range Temperature Vee
DC Program VOItage «..ovviviniviiinniiininevinanns 13.0v Commercial 0°Cto + 70°C 5V = 10%
UV EXPOSUIE - evvveerrerneennnenennnnns 7258 Wsec/em? | Military!t -55°Cto + 125°C SV £ 10%
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Electrical Characteristics Over the Operating Range®!

7C269-15 7C269-18 7C269-25
Parameters Description Test Conditions Min. | Max. | Min, | Max. [ Min, | Max. | Units
Vou Output HIGH Voltage Vee = Min, Ioy = =20 mA | Com'l | 24 24 24 \'2
Mil 24 2.4 24
Vo. Output LOW Voltage Vee = Min, Ig. = 8.0 mA | Com’l 04 04 0.4 \"
Vee = Min, I, = 6.0 mA | Mil 0.4 0.4 0.4
Vi Input HIGH Voltage Com’l | 2.0 2.0 20 \'%
Mil 20 2.0 20
Vi Input LOW Voltage Com’l 0.8 0.8 0.8 v
Mil 0.8 0.8 0.8
Ix Input Load Current GND < Vin < Vee Coml|-10 | +10 [ -10 | +10 | -10 | +10 | pA
Mil ~10(+10}-10{+10(-10 | +10
Ioz Output Leakage Current | GND < Vour<. Vee Com’l | -40 | +40 | -40 | +40 | -40 | +40 | uA
Output Disabled Mil ~40 | +40 | —40 | 1401 <40 | +40
Tos Output Short Vee = Max,, Voyr = GND | Com’l 90 90 90 | mA
Circuit Current Mil %0 90 90
Icc Vcc Operating Vee = Max, Ioyr = 0 mA | Com’l 140 140 mA
Supply Current Mil 175 175
7C268-40 | 7C268-50 | 7C268-60
7C269-40 7C269-50 7C269-60
Parameters Description Test Conditions Min. | Max. | Min. | Max. | Min. | Max. | Units
Vou Output HIGH Voltage Vee = Min, Ioy = -20mA | Com’l | 24 2.4 2.4 \'%
Mil 24 2.4 24
Vou Output LOW Voltage Vee = Min, Io, = 12.0 mA | Com'l 0.4 0.4 0.4 v
Vee = Min, I, = 8.0 mA | Mil 0.4 0.4 04
Vi Input HIGH Voltage Com'l | 2.0 20 2.0 \
Mil 20 2.0 20
Vi Input LOW Voltage Com’l 0.8 0.8 0.8 v
Mil 0.8 0.8 0.8
Iix Input Load Current GND < Vv <. Vec Coml{-10 | +10 [ ~10 { +10 | -10 | +10 | pA
Mil -10|+100{-10|+10}|-10] +10
Toz Output Leakage Current | GND < Voyr< Vee, Com’l | ~40 | +40 | -40 | +40 [ -40 | +40 | pA
Output Disabled Mil “a0 | 240 | —40 | 740 | —40 | 240
los Output Short Vee = Max., Voyr = GND | Com’] 90 90 90 mA
Circuit Current Mil %0 % 2
Iec Vec Operating Vee = Max, Ipyr = 0 mA | Com!'l 100 80 80 | mA
Supply Current Mil 120 100
Notes:

1. Tais the “instant on" case temperature.

2, See the last page of this specification for Group A subgroup testing
information.
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Parameters Description Test Conditions Max. Units
Cin Input Capacitance T, = 25°C, f = 1 MHz, 10 pF
Cour Output Capacitance Vee = 5.0V 10 pF
Notes:
3. Testedinitially and after any design or process changes that may affect
these parameters,
AC Test Loads and Waveforms
R1
sY o———ﬂﬁ
OUTPUT"-—I—- OUTPUT?' 30v - L oon
[ 5 oF R2 GND 10% W—
[Nc}lgDAI:g :[ [NCLUDING I <.5ns — L— -] =5ns
sore= = sooPE = =
@ c268-6 C268-7
Equivalent to: THEVENIN EQUIVALENT
owmo——m—o Ve
Tow/ToL -2 mA/6 mA -2 mA/12 mA
R1 5000 (658Q Mil) | 338 (500 Mil)
R2 3330 (4030 Mil) | 248 (333 Mil)
Ryy 200Q (250Q Mil) | 143 (200 Mil)
CL 30 pF 50 pF
V1u Com’l 2.0V 211
Mil 1.9v 2.0
Switching Characteristics Over the Operating Range™”
7C269-15 7C269-18 7C269-25
Parameters Description Min., | Max, | Min. | Max, | Min. { Max, [ Units
tas Address Set-Up to Clock 15 8 25 ns
tia Address Hold from Clock 0 0 0 ns
tco Clock to Output Valid 12 15 20 ns
tpw Clock Pulse Width 12 15 20 ns
tses Es Set-Up to Clock (Sync Enable Only) 12 15 20 ns
ties Es Hold from Clock 5 7 10 ns
tor INIT to Out Valid 15 18 25 ns
tar INIT Recovery to Clock 12 15 20 ns
tpwi INTT Pulse Width 12 18 25 ns
tcos Qutput Valid from Clock (Sync. Mode) 12 15 20 ns
tuzs Output Inactive from Clock (Sync. Mode) 12 15 20 ns
tpoe Output Valid from E LOW (Asynch. Mode) 12 15 20 ns
nze Output Inactive from E HIGH (Async. Mode) 12 15 20 ns
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Switching Characteristics Over the Operating Range! (continued) T‘46"13—25
7C268-40 7C268-50 7C268-60
7C269-40 7C269-50 7C269-60
Parameters Description Min. | Max. Min. | Max. Min. | Max. | Units
tas Address Set-Up to Clock 40 50 60 ns
thAa Address Hold from Clock 0 0 0 ns
fco Clock to Output Valid 20 25 25 ns
tew Clock Pulse Width 15 20 20 ns
tses Es Set-Up to Clock (Sync Enable Only) 15 15 15 ns
tues Es Hold from Clock 5 5 5 ns
tot INIT to Output Valid 25 35 35 ns
o INTT Recovery to Clock 20 25 25 ns
towi INIT Pulse Width 25 35 35 ns
tcos Output Valid from Clock (Sync. Mode) 20 25 25 ns
tuzs Output Inactive from Clock (Sync. Mode) 20 25 25 ns
tooE Output Valid from E LOW (Asynch. Mode) 20 25 25 ns
thze Output Inactive from E HIGH (Async. Mode) 20 25 25 ns
Diagnostic Mode Switching Characteristics Over the Operating Range!?!
7C268-40,50,60
7C269-15 | 7C269-18 7C269-25 | 7C269-40,50,60
Parameters Description Min. | Max. | Min. | Max. | Min. | Max, | Min. Max. | Units
tssot Set-Up SDI to Clock Com’l | 20 25 30 ns
Mil 25 30 35
tuspr SDI Hold from Clock Com’l 0 0 0 ns
Mil 0 0
tpspo SDO Delay from Clock Com’l 20 25 30 ns
Mil 25 30 40
toeL Minimum Clock LOW Com’l | 20 25 25 ns
Mil 25 30 25
tocn Minimum Clock HIGH Com'l | 20 25 25 ns
Mil 25 30 25
tsn Set-Up to Mode Change Com'l | 20 25 25 ns
Mil 25 30 30
M Hold from Mode Change (7C269) | Com’l 0 0 0 ns
Mil 0 0 0
tass Mode to SDO Com’l 20 25 25 ns
Mil 25 30 30
tss SDI to SDO Com’l 30 35 40 ns
Mil 35 40 45
tso Data Set-Up to DCLK Com’l | 20 25 25 ns
Mil 25 30 - 30
tho Data Hold from DCLK Com'l | 10 13 10 ns
Mil 13 18 15

3-1
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Switching Waveforms

Pipeline Operation (Mode = 0)

T-46-13-25

ADDDRESS
tas
SYNCHRONOUS tan
ENABLE
PROGRAMMABLE————r"] (@ tues
tses ‘—4
PCLK/CLOCK
(7C269) —]m teos teo
tar
OUTPUT >< >< VALID DATA
o |‘——' thze tuze tooe
ASYNCHRONOUS INIT tewn
{7C269 PROGRAMMABLE)
ASYNCHRONOUS / ™\
ENABLE
c268-9

Diagnostic Waveform for the 7C268

|
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b~ 15y e— toch focL —
sol / tssor
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sDO X
fe— tys -
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MODE 4
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C268-8

Notes on Testing:

Incoming test procedures on these devices should be carefully planned, C.

taking into account the high performance and output drive capabilities of

the parts. The following notes may be useful,

A. Ensure that adequate decoupling capacitance is employed across the
device Vcc and ground terminals. Multiple capacitors are recom-
mended, including a 0.1-pF or larger capacitor and a 0.01-ptF or

smaller capactor placed as close to the device terminals as possible. D
Inadequate decoupling may result in large variations of powersupply  E.

voltage, creating erroneous function or transient performance fail-
ures.
B. Do not leave any inputs disconnected (floating) during any tests.

3-72
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Do not attempt to perform threshold tests under AC conditions. Lar-
ge-amplitude, fast ground-current transients normally occur as the de-
vice outputsdischarge the load capacitances. These transients, flowing
through the parasitic inductance between the device ground pin and
the test system ground, can create significant reductions in observable
input noise immunity.

Output levels are measured at 1.5V reference levels.

Transition is measured at steady-state HIGH level - 500 mV orsteady-
state LOW level + 500 mV on the output from the 1.5V level onin-
puis with load as shown in (b) of AC Test Loads and Waveforms.
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Switching Waveforms (continued)
Diagnostic Application for the 7C269 (Shifting the Shadow Register)

CLOCK y,
tocL —»re— tock
fom

tom

MODE -
—7
tosoo
SDO
[ tus tssoi 1 tasor
)]

/
c268-11

EN _

Diagnostic Application for the 7C269 (Parallel Data Transfer)

tem
CLOCK A
tonld! tocL —» tsm Y

MODE A sson
- tys —» tsor
sl
tus tss
SDO N

[a— tgy —»

tco > o e tyslS]
Qg - 07 DATA QUT DATA IN
C268-10
Notes:

4, Asynchronous enable mode only.

5. The mode transition to HIGH latches the asynchronous enable state.
If the enable state s changed and held before leaving the diagnostic
mode (mode H—» L) then the output impedance change delay is tys.

ml
=
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Bit Map Data T-46-13-25
Programmer Address (Hex.) RAM Data
Decimal Hex Contents
0 0 Data
| 8191 IFFF Data
8192 2000 Init Byte
8193 2001 Control Byte
Control Byte
00 Asynchronous output cnable (default condition)
01 Synchronous output enable
02 Asynchronous initialize (CY7C269 only)
Typical DC and AC Characteristics
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT OUTPUT SOURCE CURRENT
vs. SUPPLY YOLTAGE vs, AMBIENT TEMPERATURE — vs, OUTPUT YOLTAGE
1.2 ‘é: €0
[
Zz 50
g4 g 1.1 \ BN
a / a 5 40—
H 1.2 P ] [&]
< | J 1.0 N 30
2 ce 3 2 N
Z 10 2 = N
o z ol
4 o) @ 20 N
08 // < 09 5 N
Ty = 25°C 10
f'= MAX. : 5 N
0.6 . 0.8 o 0
4.0 4.5 5.0 5.5 6.0 -55 25 125 0.0 1.0 20 3.0 4.0
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED ACCESS TIME OUTPUT SINK CURRENT TYPICAL ACCESS TIME CHANGE
vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE vs, OUTPUT LOADING
W 18 Z 175 30.0
2 E 450
o 14 = 25.0
o & 125 % 200 /
Q P o 2 X
B 2 -~
e 1.2 g 100 — - ) /
a X P 9 15.0 /
€10 L g7 =
3 5 A
= / E s o 100
£ 08 E e 4
. = - 5.0 Vcc = 4,85V —
g 3 ® / ¥Z°= 255);0(\3’ Ta = 25°C
0.6 0 x 0.0 I |
-55 25 125 0.0 1.0 2.0 30 4.0 0 200 400 600 800 1000
AMBIENT TEMPERATURE (°C} OUTPUT VOLTAGE (V) CAPACITANCE (pF)
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Ordering Information , T-46-13-25
Speed | Icc Package | Operating Speed | Icc Package | Operating
(ns) | (mA) Ordering Code Type Range (ns) | (mA) Ordering Code Type Range
40 100 | CY7C268-40DC D20 Commercial 15 140 | CY7C269-1SDC D22 Commercial
CY7C268-40WC W20 CY7C269-15LC L64
50 80 CY7C268-50DC D20 Commercial CY7C269-15QC Q64
CY7C268-50WC W20 CY7C269-15PC P21

120 | CY7C268-50DMB D20 Military CY7C269-15WC w22
CY7C268-S0WMB w20 18 140 | CY7C269-18DC D22 Commercial
CY7C268-50LMB Lss CY7C269-18LC L64
CY7C268-50QMB Qss CY7C269-18QC Q64

60 80 CY7C268-60DC D20 Commercial CY7C269-18PC P2t
CY7C268-60WC w20 CY7C269-18WC w22 -

100 | CY7C268-60DMB D20 Military 175 | CY7C269-18DMB D22 Military
CY7C268-60WMB | W20 CY7C269-18WMB | W22
CY7C268-60L.MB LSS CY7C269-18LMB 164
CY7C268-60QMB Qss CY7C269-18QMB Q64

25 175 | CY7C269-25DMB D22 Mititary
CY7C269-25WMB w22
CY7C269-25L.MB L64
CY7C269-25QMB Q64

40 100 | CY7C269-40DC D22 Commercial
CY7C269-40PC P21
CY7C269-40WC w22

50 80 CY7C269-50DC D22 Commercial
CY7C269-50PC P21
CY7C269-50WC w22

120 | CY7C269-50DMB D22 Military
CY7C269-S0WMB | W22
CY7C269-50LMB Ls4
CY7C269-50QMB Q64

60 80 CY7C269-60DC D22 Commercial
CY7C269-60PC P21
CY7C269-60WC " waz2

100 | CY7C269-60DMB D22 Military
C7C269Y-60WMB w22
CY7C269-60LMB Le4
CY7C269-60QMB Q64
3-75
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics

Parameters Subgroups
Vou 1,23
VoL 1,23
Vin_ 1,23
Vi 1,23
Iix .23
Toz L23
Icc 1,23
Isp 1,23
Switching Characteristics
Parameters Subgroups
tas 7,8,9,10, 11
ta 7,89, 10, 11
tco 7,8,9,10, 11
trw 7,8,9,10, 11
tses 7,8,9,10,11
[ 7, 8,9, 10, 11
tcos 7,8,9, 10, 11
Diagnostic Mode Switching Characteristics
Parameters Subgroups
tssoi 7,8,9,10, 11
thso1 7,8,9, 10, 11
tospo 7,8,9,10, 11
focL 7,8910,11
tocu 7,89 10,11
tyn(©) 7,8,9,10,11
tais 7,8,9, 10,11
tss 7,8,9,10, 11
Notes;
6. 7C269 only.
Document # 38-00069-B
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