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128K x 32 Synchronous-Pipelined Cache RAM

Features

Supports 100-MHz bus for PentiumO and PowerPC™
operations with zero wait states

Fully registered inputs and outputs for pipelined oper-
ation

128K by 32 common 1I/O architecture
3.3V core power supply

2.5V / 3.3V I/O operation

Fast clock-to-output times

—3.5ns (for 166-MHz device)

—4.0 ns (for 133-MHz device)
—5.5ns (for 100-MHz device)

User-selectable burst counter supporting Inteld Pen-
tium interleaved or linear burst sequences

Separate processor and controller address strobes
Synchronous self-timed writes

Asynchronous output enable

JEDEC-standard 100 TQFP pinout

“ZZ" Sleep Mode option and Stop Clock option

Functional Description

The CY7C1339 is a 3.3V, 128K by 32 synchronous-pipelined
cache SRAM designed to support zero wait state secondary
cache with minimal glue logic.

The CY7C1339 I/O pins can operate at either the 2.5V or the
3.3V level; the I/O pins are 3.3V tolerant when Vppg=2.5V.

All synchronous inputs pass through input registers controlled
by the rising edge of the clock. All data outputs pass through
output registers controlled by the rising edge of the clock. Max-
imum access delay from the clock rise is 3.5 ns (166-MHz
device).

The CY7C1339 supports either the interleaved burst se-
guence used by the Intel Pentium processor or a linear burst
sequence used by processors such as the PowerPC. The burst
sequence is selected through the MODE pin. Accesses can
be initiated by asserting either the Processor Address Strobe
(ADSP) or the Controller Address Strobe (ADSC) at clock rise.
Address advancement through the burst sequence is con-
trolled by the ADV input. A 2-bit on-chip wraparound burst
counter captures the first address in a burst sequence and
automatically increments the address for the rest of the burst
access.

Byte write operations are qualified with the four Byte Write
Select (BW[z.g)) inputs. A Global Write Enable (GW) overrides
all byte write inputs and writes data to all four bytes. All writes
are conducted with on-chip synchronous self-timed write cir-
cuitry.

Three synchronous Chip Selects (CE;, CE,, CE3) and an
asynchronous Output Enable (OE) provide for easy bank se-
lection and output three-state control. In order to provide prop-
er data during depth expansion, OE is masked during the first
clock of a read cycle when emerging from a deselected state.
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PowerPC is a trademark of IBM Corporation.
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Pin Configuration
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Selection Guide
7C1339-166 7C1339-133 7C1339-100
Maximum Access Time (ns) 3.5 4.0 55
Maximum Operating Current (mA) Commercial 420 375 325
Maximum CMOS Standby Current (mA) Commercial 10 10 10
2
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Pin Definitions

CY7C1339

Pin Number Name 1/0 Description
50-44, 81, A16:0] Input- Address Inputs used to select one of the 64K address locations. Sampled at the
82, 99, 100, Synchronous | rising edge of the CLK if ADSP or ADSC is active LOW, and CE,, CE,, and CE3
32-37 are sampled active. A1) feed the 2-bit counter.
96-93 W[S:O] Input- Byte Write Select Inputs, active LOW. Qualified with BWE to conduct byte writes
Synchronous | to the SRAM. Sampled on the rising edge of CLK.
88 GW Input- Global Write Enable Input, active LOW. When asserted LOW on the rising edge of
Synchronous | CLK, a global write is conducted (ALL bytes are written, regardless of the values
on BW(3,q; and BWE).
87 BWE Input- Byte Write Enable Input, active LOW. Sampled on the rising edge of CLK. This
Synchronous | signal must be asserted LOW to conduct a byte write.
89 CLK Input-Clock | Clock input. Used to capture all synchronous inputs to the device. Also used to
increment the burst counter when ADV is asserted LOW, during a burst operation.
98 CE; Input- Chip Enable 1 Input, active LOW. Sampled on the rising edge of CLK. Used in
Synchronous | conjunction with CE, and CEj3 to select/deselect the device. ADSP is ignored if
CE; is HIGH.
97 CE, Input- Chip Enable 2 Input, active HIGH. Sampled on the rising edge of CLK. Used in
Synchronous | conjunction with CE; and CEj to select/deselect the device.
92 CE; Input- Chip Enable 3 Input, active LOW. Sampled on the rising edge of CLK. Used in
Synchronous | conjunction with CE4 and CE, to select/deselect the device.
86 OE Input- Output Enable, asynchronous input, active LOW. Controls the direction of the I/O
Asynchronous | pins. When LOW, the 1/O pins behave as outputs. When deserted HIGH, I/O pins
are three-stated, and act as input data pins. OE is masked during the first clock of
a read cycle when emerging from a deselected state.
83 ADV Input- Advance Input signal, sampled on the rising edge of CLK. When asserted, it auto-
Synchronous | matically increments the address in a burst cycle.
84 ADSP Input- Address Strobe from Processor, sampled on the rising edge of CLK. When assert-
Synchronous | ed LOW, Aj1¢.q; is captured in the address registers. Ay ) are also loaded into the
burst counter. V{/hen ADSP and ADSC are both asserted, only ADSP is recognized.
ASDP is ignored when CE, is deserted HIGH.
85 ADSC Input- Address Strobe from Controller, sampled on the rising edge of CLK. When assert-
Synchronous | ed LOW, Aj1¢.q; is captured in the address registers. Ay .q) are also loaded into the
burst counter. \/{lhen ADSP and ADSC are both asserted, only ADSP is recognized.
64 2z Input- ZZ “sleep” Input. This active HIGH input places the device in a non-time-critical
Asynchronous | “sleep” condition with data integrity preserved. Leaving ZZ floating or NC will de-
fault the device into an active state. ZZ has an internal pull down.
29, 28, 25-22, DQ[31:0] I/O- Bidirectional Data I/O lines. As inputs, they feed into an on-chip data register that
19, 18,13,12, Synchronous | is triggered by the rising edge of CLK. As outputs, they deliver the data contained
9-6, 3,2, 79, in the memory location specified by A[16:0] during the previous clock rise of the
78, 75-72, read cycle. The direction of the pins is controlled by OE. When OE is asserted
69, 68, 63, 62 LOW, the pins behave as outputs. When HIGH, DQ[31:0] are placed in athree-state
59-56, 53, 52 condition.
15, 41, 65, 91 | Vpp Power Supply | Power supply inputs to the core of the device. Should be connected to 3.3V power
supply.
17, 40, 67, 90 | Vgg Ground Ground for the core of the device. Should be connected to ground of the system.
4,11, 20, 27, | Vppg I/O Power Power supply for the I/O circuitry. Should be connected to a 3.3V or 2.5V power
54, 61, 70, 77 Supply supply.
5,10, 21, 26, | Vsso I/O Ground Ground for the 1/O circuitry. Should be connected to ground of the system.
55, 60, 71, 76
31 MODE Input- Selects burst order. When tied to GND selects linear burst sequence. When tied
Static to Vppg or left floating selects interleaved burst sequence. This is a strap pin and
should remain static during device operation. When left floating or NC, defaults to
interleaved burst order. Mode pin has an internal pull up.
1, 14, 16, 30, | NC - No Connects.
38,39,42,43,
51, 66, 80
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Introduction

Functional Overview

All synchronous inputs pass through input registers controlled
by the rising edge of the clock. All data outputs pass through
output registers controlled by the rising edge of the clock. Max-
imum access delay from the clock rise (tcp) is 3.5 ns (166-MHz
device).

The CY7C1339 supports secondary cache in systems utilizing
either a linear or interleaved burst sequence. The interleaved
burst order supports Pentium and i486 processors. The linear
burst sequence is suited for processors that utilize a linear
burst sequence. The burst order is user selectable, and is de-
termined by sampling the MODE input. Accesses can be initi-
ated with either the Processor Address Strobe (ADSP) or the
Controller Address Strobe (ADSC). Address advancement
through the burst sequence is controlled by the ADV input. A
two-bit on-chip wraparound burst counter captures the first ad-
dress in a burst sequence and automatically increments the
address for the rest of the burst access.

Byte write operations are qualified with the Byte Write Enable
(BWE) and Byte Write Select (BW(z.q)) inputs. A Global Write
Enable (GW) overrides all byte erte |nputs and writes data to
all four bytes. All writes are simplified with on-chip synchro-
nous self-timed write circuitry.

Three synchronous Chip Selects (CE;, CE,, CE3) and an
asynchronous Output Enable (OE) provide for easy bank se-
lection and output three-state control. ADSP is ignored if CE;
is HIGH.

Single Read Accesses

This access is initiated when the following conditions are sat-
isfied at clock rise: (1) ADSP or ADSC is asserted LOW, (2)
CE4, CE,, CEzare all asserted active, and (3) the write s_g_nals
(GW BWE) are all deserted HIGH. ADSP is ignored if CE; is
HIGH. The address presented to the address inputs (A16:0)) is
stored into the address advancement logic and the Address
Register while being presented to the memory core. The cor-
responding data is allowed to propagate to the input of the
Output Registers. At the rising edge of the next clock the data
is allowed to propagate through the output register and onto
the data bus within 3.5 ns (166-MHz device) if OE is active
LOW. The only exception occurs when the SRAM is emerging
from a deselected state to a selected state, its outputs are
always three-stated during the first cycle of the access. After
the first cycle of the access, the outputs are controlled by the
OE signal. Consecutive single read cycles are supported.
Once the SRAM is deselected at clock rise by the chip select
and either ADSP or ADSC signals, its output will three-state
immediately.

Single Write Accesses Initiated by ADSP

This access is initiated when both of the following conditions
are satisfied at clock rise: (1) ADSP is asserted LOW, and (2)
CE;, CEp, CEj are all asserted active. The address presented
to A[1e:0] is loaded into the address register and the address
advancement logic while being delivered to the RAM core. The
write signals (GW, BWE, and BW/3,q)) and ADV inputs are ig-
nored during this first cycle.

ADSP-triggered write accesses require two clock cycles to
complete. If GW is asserted LOW on the second clock rise, the
data presented to the DQ[31.q) inputs is written into the corre-
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sponding address location in the RAM core. If GW is HIGH,
then the write operation is controlled by BWE and BW/s,q; sig-
nals. The CY7C1339 provides byte write capability that is de-
scribed in the Write Cycle Descriptions table. Asserting the
Byte Write Enable input (BWE) with the selected Byte Write
(BWi3.07) input will selectively write to only the desired bytes.
Bytes not selected during a byte write operation will remain
unaltered. A synchronous self-timed write mechanism has
been provided to simplify the write operations.

Because the CY7C1339 is a common 1/O device, the Output
Enable (OE) must be deserted HIGH before presenting data
to the DQyz1.q) inputs. Doing so will three-state the output driv-
ers. As a safety precaution, DQp1,q are automatically
three-stated whenever a write cycle i |s detected, regardless of
the state of OE.

Single Write Accesses Initiated by ADSC

ADSC write accesses are initiated when the following condi-
tions are satisfied: (1) ADSC is asserted LOW, (2) ADSP is
deserted HIGH, (3) CE4, CE,, CE3 are all asserted active, and
(4) the appropriate combination of the write inputs (GW, BWE,
and BW(3.q)) are asserted active to conduct a write to the de-
sired byte(s). ADSC- triggered write accesses require a single
clock cycle to complete. The address presented to Aqjg.q; is
loaded into the address register and the address advancement
logic while being delivered to the RAM core. The ADV input is
ignored during this cycle. If a global write is conducted, the
data presented to the DQ[a1.q; is written into the corresponding
address location in the RAM core. If a byte write is conducted,
only the selected bytes are written. Bytes not selected during
a byte write operation will remain unaltered. A synchronous
self-timed write mechanism has been provided to simplify the
write operations.

Because the CY7C1339 is a common /O device, the Output
Enable (OE) must be deserted HIGH before presenting data
to the DQz1.q) inputs. Doing so will three-state the output driv-
ers. As a safety precaution, DQpz1,q are automatically
three-stated whenever a write cycle i |s detected, regardless of
the state of OE.

Burst Sequences

The CY7C1339 provides a two-bit wraparound counter, fed by
A[z0p» that implements either an interleaved or linear burst se-
quence. The interleaved burst sequence is designed specifi-
cally to support Intel Pentium applications. The linear burst
sequence is designed to support processors that follow a lin-
ear burst sequence. The burst sequence is user selectable
through the MODE input.

Asserting ADV LOW at clock rise will automatically increment
the burst counter to the next address in the burst sequence.
Both read and write burst operations are supported.

Interleaved Burst Sequence

First Second Third Fourth
Address Address Address Address
AL:0] ArLo] AL:0] AL:0]
00 01 10 11
01 00 11 10
10 11 00 01
11 10 01 00
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Linear Burst Sequence

First Second Third Fourth
Address Address Address Address
AlL.0] AlL.0] AlL.0] AlL.0]
00 01 10 11
01 10 11 00
10 11 00 01
11 00 01 10

ZZ Mode Electrical Characteristics

Sleep Mode

The ZZ input pin is an asynchronous input. Asserting ZZ plac-
es the SRAM in a power conservation “sleep” mode. Two clock
cycles are required to enter into or exit from this “sleep” mode.
While in this mode, data integrity is guaranteed. Accesses
pending when entering the “sleep” mode are not considered
valid nor is the completion of the operation guaranteed. The
device must be deselected prior to entering the “sleep” mode.
CE4, CE,, CE3, ADSP, and ADSC must remain inactive for the
duration of tzzrec after the ZZ input returns LOW.

Parameter Description Test Conditions Min. Max. Unit
lppzz Snooze mode ZZ >\pp - 0.2V 3 mA
standby current
tzzs Device operationto | ZZ >Vpp — 0.2V 2tcyc ns
77
tzzREC ZZ recovery time 727 <0.2V 2tcye ns
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Next Cycle Add. Used zz CE; | CE, | CE; | ADSP | ADSC | ADV OE DQ | Write
Unselected None L X X 1 X 0 X X Hi-Z X
Unselected None L 1 X 0 0 X X X Hi-Z X
Unselected None L X 0 0 0 X X X Hi-Z X
Unselected None L 1 X 0 1 0 X X Hi-Z X
Unselected None L X 0 0 1 0 X X Hi-Z X
Begin Read External L 0 1 0 0 X X X Hi-Z X
Begin Read External L 0 1 0 1 0 X X Hi-Z Read
Continue Read | Next L X X X 1 1 0 1 Hi-Z Read
Continue Read Next L X X X 1 1 0 0 DQ Read
Continue Read | Next L X X 1 X 1 0 1 Hi-Z Read
Continue Read Next L X X 1 X 1 0 0 DQ Read
Suspend Read | Current L X X X 1 1 1 1 Hi-Z Read
Suspend Read | Current L X X X 1 1 1 0 DQ Read
Suspend Read | Current L X X 1 X 1 1 1 Hi-Z Read
Suspend Read | Current L X X 1 X 1 1 0 DQ Read
Begin Write Current L X X X 1 1 1 X Hi-Z Write
Begin Write Current L X X 1 X 1 1 X Hi-Z Write
Begin Write External L 0 1 0 1 0 X X Hi-Z Write
Continue Write | Next L X X X 1 1 0 X Hi-Z Write
Continue Write | Next L X X 1 X 1 0 X Hi-Z Write
Suspend Write | Current L X X X 1 1 1 X Hi-Z Write
Suspend Write | Current L X X 1 X 1 1 X Hi-Z Write
ZZ “Sleep” None H X X X X X X X Hi-Zz X
Note:

1. X="Don't Care,” 1=HIGH, 0=LOW.
2. Write is defined by BWE, BW(3,q}, and GW. See Write Cycle Descriptions table.
3. The DQ pins are controlled by the current cycle and the OE signal. OE is asynchronous and is not sampled with the clock.
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Write Cycle Descriptions!* 5 6l

Function GW BWE BW3 BW, BW; BW,
Read 1 1 X X X X
Read 1 0 1 1 1 1
Write Byte 0 - DQ[7.q 1 0 1 1 1 0
Write Byte 1 - DQq15:g) 1 0 1 1 0 1
Write Bytes 1, 0 1 0 1 1 0 0
Write Byte 2 - DQq23:16] 1 0 1 0 1 1
Write Bytes 2, 0 1 0 1 0 1 0
Write Bytes 2, 1 1 0 1 0 0 1
Write Bytes 2, 1,0 1 0 1 0 0 0
Write Byte 3 - DQ[31:24] 1 0 0 1 1 1
Write Bytes 3, 0 1 0 0 1 1 0
Write Bytes 3, 1 1 0 0 1 0 1
Write Bytes 3, 1,0 1 0 0 1 0 0
Write Bytes 3, 2 1 0 0 0 1 1
Write Bytes 3, 2,0 1 0 0 0 1 0
Write Bytes 3, 2, 1 1 0 0 0 0 1
Write All Bytes 1 0 0 0 0 0
Write All Bytes 0 X X X X X
Maximum Ratings Static Discharge Voltage .........ccccoeiiiiiieeniiiiiiee s >2001V
(per MIL-STD-883, Method 3015)
(Above which the useful life may be impaired. For user guide- Latch-Up Current >200 MA
lines, not tested) T TR T m
Storage Temperature ...........ccooeeecenivieeneenenn. 65°C to +150°C Operating Range
gmblerX Tel_mgerature with EEC 10 +125°C Ambient
ower Applied ... () Range | Temperaturel®! Voo Vooo
Supply Voltage on Vpp Relative to GND.......... 0.5V to +4.6V
i Com’l 0°C to +70°C 3.3V 2.5V -5%
DC Voltage Ap;[)lled to Outputs —5%/+10% 3.3V /+10%
in High Z Statel” ..., 05V to Vpp + 0.5V
[71 i Ind’l —40°Cto +85°C 3.3V 2.5V -5%
DC Inpu.t Voltage!™ ... 05V to Vpp + 0.5V _506/+10% 33V /+10%
Current into Outputs (LOW) .....coeiieiiiiiiiei e 20 mA
Note:

4. X="Don't Care,” 1=Logic HIGH, O=Logic LOW. o o

5. The SRAM always initiates a read cycle when ADSP asserted, regardless of the state of GW, BWE, or BW3,;. Writes may occur only on subsequent clocks
after the ADSP or with the assertion of ADSC. As a result, OE must be driven HIGH prior to the start of the write cycle to allow the outputs to three-state. OE is
adon't care for the remainder of the write cycle. o

6. OE is asynchronous and is not sampled with the clock rise. It is masked internally during write cycles. During a read cycle DQ=High-Z when OE is inactive or
when the device is deselected, and DQ=data when OE is active.

7.  Minimum voltage equals -2.0V for pulse durations of less than 20 ns.

8. T, is the case temperature.
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Electrical Characteristics Over the Operating Range

Parameter Description Test Conditions Min. Max. Unit
Vpp Power Supply Voltage | 3.3V -5%/+10% 3.135 3.6 \Y,
Vbbo I/O Supply Voltage 2.5V -5% to 3.3V +10% 2.375 3.6 \Y,
VOH Output HIGH Voltage VDDQ = 33\/, VDD = Min., lOH =—4.0mA 2.4 V
VDDQ = 25\/, VDD = Min., lOH =-2.0mA 2.0 V
VOL OUtpUt LOW Voltage VDDQ =3.3V, VDD = Min., lOL: 8.0mA 0.4 V
VDDQ =25V, VDD = Min., lOL: 2.0mA 0.7 V
ViH Input HIGH Voltage Vppg = 3-3V 2.0 Vpp +0.3V \Y%
Vi1 Input HIGH Voltage Vppg = 2.5V 1.7 Vpp +0.3V \Y%
Vi Input LOW Voltagel”! Vbpo = 3.3V -0.3 0.8 Vv
Vi Input LOW Voltagel Vpbpo = 2.5V -0.3 0.7 Vv
Ix Input Load Current GND <V, < Vppg -5 5 A
except ZZ and MODE
Input Current of MODE | Input = Vgg -30 HA
Input = Vppgo 5 MA
Input Current of ZZ Input = Vgg -5 HA
Input = Vppg 30 HA
loz Output Leakage GND < V| £ Vppg, Output Disabled -5 5 A
Current
Iob Vpp Operating Supply | Vpp = Max., Igyt =0 mA, 6-ns cycle, 166 MHz 420 mA
Current f= fMAX = 1/tCYC
7.5-ns cycle, 133 MHz 375 mA
10-ns cycle, 100 MHz 325 mA
Isg1 Automatic CS Max. Vpp, Device Deselected, 6-ns cycle, 166 MHz 150 mA
Power-Down Vin2VigorVinsV L
Current—TTL Inputs | f = fyax = Uteye 7.5-ns cycle, 133 MHz 125 mA
10-ns cycle, 100 MHz 115 mA
Isg2 Automatic CS Max. Vpp, Device Deselected, V) | All speeds 10 mA
Power-Down <0.3VorVy>Vppg-0.3V,f=0
Current—CMOS Inputs
Isg3 Automatic CS Max. Vpp, Device Deselected, or | 6-ns cycle, 166 MHz 125 mA
Power-Down ViN=0.3VorViy > Vppg — 0.3V
Current—CMOS Inputs | f = fyax = Lltcye 7.5-ns cycle, 133 MHz 95 mA
10-ns cycle, 100 MHz 85 mA
Isga Automatic CS Max. Vpp, Device Deselected, 18 mA
Power-Down Vin2VigorVysV,f=0
Current—TTL Inputs
Capacitance!
Parameter Description Test Conditions Max. Unit
CiN Input Capacitance Ta = 25°C, f =1 MHz, pF
CceLk Clock Input Capacitance Voo = 3.3V pF
Cio Input/Output Capacitance pF
Note:

9. Tested initially and after any design or process changes that may affect these parameters.
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AC Test Loads and Waveforms
33V R=317Q a0
OUTPUT — M ALL INPUT PULSES
OUTPUT | 25V — L 90%
5 pF _| GND
® R=3510Q
V= 1.5V < 2.5ns> —-> < 2.5ns
INCLUDING —- —
JIGAND ~ -
(a) SCOPE (b) (c)

Switching Characteristics Over the Operating Rangel11:12:13]

-166 -133 -100
Parameter Description Min. Max. Min. Max. Min. Max. Unit
teve Clock Cycle Time 6.0 7.5 10 ns
tey Clock HIGH 1.7 1.9 35 ns
teL Clock LOW 1.7 1.9 35 ns
tas Address Set-Up Before CLK Rise 2.0 25 25 ns
tAH Address Hold After CLK Rise 0.5 0.5 0.5 ns
tco Data Output Valid After CLK Rise 3.5 4.0 55 ns
tboH Data Output Hold After CLK Rise 15 2.0 2.0 ns
taps ADSP, ADSC Set-Up Before CLK Rise 2.0 25 25 ns
tADH ADSP, ADSC Hold After CLK Rise 0.5 0.5 0.5 ns
twes BWE, GW, BW[3:0] Set-Up Before CLK Rise 2.0 2.5 25 ns
twen BWE, GW, BW[3:0] Hold After CLK Rise 0.5 0.5 0.5 ns
taDvs ADV Set-Up Before CLK Rise 2.0 25 25 ns
tApvH ADV Hold After CLK Rise 0.5 0.5 0.5 ns
tos Data Input Set-Up Before CLK Rise 2.0 25 25 ns
toH Data Input Hold After CLK Rise 0.5 0.5 0.5 ns
tces Chip Select Set-Up 2.0 25 25 ns
tcen Chip Select Hold After CLK Rise 0.5 0.5 0.5 ns
tepz Clock to High-z[12] 35 35 35 ns
teLz Clock to Low-Z!1?] 0 0 0 ns
teonz OE HIGH to Output High-z[*2: 3] 3.5 3.5 5.5 ns
teoLz OE LOW to Output Low-Z12 131 0 0 0 ns
teov OE LOW to Output Valid?! 35 4.0 55 ns

Notes:

10. Input waveform should have a slew rate of 1 V/ns.
11. Unless otherwise noted, test conditions assume signal transition time of 3 ns or less, timing reference levels of 1.5V, input pulse levels of 0 to 3.0V, and output
loading of the specified I /loy and load capacitance. Shown in (a) and (b) of AC test loads.

12. tchz telz teow teoLzs @and teonz are specified with a load capacitance of 5 pF as in part (b) of AC Test Loads. Transition is measured + 200 mf from steady-state

voltage.
13. Atany given voltage and temperature, tgopz is less than tgq 7 and tey is less than tg) 5.
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Switching Waveforms (continued)

Pipeline Timing[8 19

IGH

gnored

ith CE, M

ADSP |
with
|

Data In/Ou

Notes:

order to select the device.

ally deselected.

igin
19. CEisthe combination of CE, and CEj3. All chip selects need to be active in

18. Device ori

13



CY7C1339

Switching Waveforms (continued)
ZZ Mode Timing [20: 21]

O
L
o
N
RN
e o e R R e e il R
N
a
o
g )
L ) 15
- - = - 1T — — 7T — 1T — — — 7 ||||||||||||&W|I||||&u ||||||||
8 8
D P
o =
T
I
o 2 S
I e T
\
% ? 7 o
0 — (%] K
x T a g ny L N a) 0
O < < @) @) o N = =

14

20. Device must be deselected when entering ZZ mode. See Cycle Descriptions table for all possible signal conditions to deselect the device.
1/Os are in three-state when exiting ZZ sleep mode.

21.

Note:
Powered by ICminer.com Electronic-Library Service CopyRight 2003
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Ordering Information

Speed Package Operating
(MHZz) Ordering Code Name Package Type Range
166 CY7C1339-166AC Al101 100-Lead Thin Quad Flat Pack Commercial
133 CY7C1339-133AC
100 CY7C1339-100AC
133 CY7C1339-133Al Industrial

Document #: 38-00723-C

Package Diagram

100-Pin Thin Plastic Quad Flatpack (14 x 20 x 1.4 mm) A101

[~— 16.00%0.20
14.00£0.10

0
I

22.00£0.20
20.00£0.10

R 0.08 MIN.
0.20 MAX.

STAND-OFF

0.05 MIN.
: 015 MAX.
GAUGE PLANE
R R 008 MIN.
0°-7 0.20 MAX.
0.60£0.15 H
—={ [=—0.20 MIN.
1.00 REF. -
DETAIL A

DIMENSIONS ARE IN MILLIMETERS.

— 1.40£0.05

SEE DETAIL A

1 0.20 MAX.

—1 1.60 MAX.

SEATING PLANE

51-85050-A

© Cypress Semiconductor Corporation, 2000. The information contained herein is subject to change without notice. Cypress Semiconductor Corporation assumes no responsibility for the use
of any circuitry other than circuitry embodied in a Cypress Semiconductor product. Nor does it convey or imply any license under patent or other rights. Cypress Semiconductor does not authorize
its products for use as critical components in life-support systems where a malfunction or failure may reasonably be expected to result in significant injury to the user. The inclusion of Cypress
Semiconductor products in life-support systems application implies that the manufacturer assumes all risk of such use and in doing so indemnifies Cypress Semiconductor against all charges.

Powered by ICminer.com Electronic-Library Service CopyRight 2003



DIODE TRANSISTOR €0 INC

_GERMANIUM PNP HIGH POWER

.....

iy SN

ol 31

oe | 28ua3se DnuuuqavTT";f\'ﬁ\
TRANSISTORS

DEVICES PKG DEVICES PKG DEVICES PKG DEVICES PKG DEVICES PKG
2N58A R173 2N629 TO3 2N2144A TO3 f2N2612 T03 1 2N5436 T03
2N143/13 TO13 2N630 TO3 2N2145A  TO3 2N2833 TO3 * 2N5437 TO3
2N174A TO36 2N665 TO3 2N2146A  TO3 2N2834 TO3 “2Nb5438 TO3
2N277 T036 *2N669 TO3 2N2152 T85 2N2912 R74 2N5439 TO3
2N278 TO36 2N1011 T03 2N2152A 185 2N4048 T036 *2N5440 TO3
2N297A TO3 2N1038 R122 2N2153 T85 2N4049 TO36 2N5887 T066
2N350 TO3 2N1042 T6 2N2154 T85 2N4050 TG36 2N5888 TO66
2N 351 T03 2N1073 T15 2N2155 T85 2N4051 T036 2N5889 TO66
2N375 TO3 2N1073A  F15 2N2155A  T85 2N4052 TO36 2N5890 TO66
2N376 TO3 2N1099 T036 2N2156 T85 2N4053 T036 2N5891 TO066
2N379 T03 2N1100 TO36 2N21566A T85 2N4276 T03 2N5892 T066
2N380 TO3 2N1159 TO3 - 2N2157 T85 2N4277 T03 2N5893 TO66
2N441 T036 2N1261 T36 2N21567A T85 2N4278 T03 2N5894 TO66
2N442 TO36 2N1502 TO36  —~2N2158 T85 2N4279 TO3 2N5895 TO66
2N443 TO36 2N15621 TO36 2N2158A  T85 2N4280 TO3 2N 5896 TO66
2N456A TO3 2N15641A  TO3 ~2N2159 T85 2N 4281 T03 2N5897 TO66
2N458A TO3 2N1751 F35 2N2553 T27 2N4282 TO3 2N5898 TO66
2N459A F4a 2N1760 T03 2N25655 T27 2N4283 TO3 2N5899 TOG6
2N574A T7 2N2076A  TO36 2N2558 T28 2N5324 TO3 2N56900 TO66
2N627 T03 2N2142A  TO3 2N2560 T28 2N5325 T03 2N5901 T066
2N628 TO3 2N2143A TO3 2N2564 R122 \2N5435 T03 DTG2400 Y204a

_GERMANIUM NPN L

B T e e e T

DEVICES PKG DEVICES PKG
2N35 03J 2N228 T022
2N78 05 2N229 T022
2N94 T022 2N333 T022
2N97 TO5 2N388A TO5

- 2N98 03e 2N1302 TO5
2N99 03e 2N1304 T05
2N103 03e 2N1306 TO5
2N124 03e 2N1308 TO5
2N125 03e
2N212 T022
2N213 03e
2N214 T022

DIODE TREGNSISTOR €O, INC.

Powered T/ICminer.com Electronic-Library Service CopyRight 2003

W POWER TRANSISTORS

40 Pier Lane West, Fairfield, New Jersey 07006, U.S.A.
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DIODE TRANSISTOR CO INC 27 oe|=ava3sz ooooogy 3 VX

TRANSISTOR OUTLINES

T72

A B D G J K M
T72 |.220|1.055].620|,065 |,465 (,003 |, 240,710 |,120 [8-32N.C, 2k 457
.23011,065.540],085 {,485 |, .260],730 [.130
T72a|.225 1,00 390,005 [.195],640 |,115 |8-32UNC24THD|45*
MIN AX |,
T72b},120 2358 L2201, .200[.305 |.145[6-32 30°¢
.125 378 .24 MAX
T72c|,146| .984].5711.102},37 &g; .226].687 [.134 |8-32UNC
1,142 MA
T72d [, 223 7045 |,3565 1,006,165 .505 |.130 [6-92UNC-2A 45"
MAX TYP |, TYP |, .
T72€ |.225 7104 [, 490,006,260, 700 |.120 |8-32UNC-2A [45°
MA TYP |, [YP |. .
T72f1, .866 . . . . ,118 |JSOM3 45°
T728 | 220 1,095 365 [,004 [,205 (630 8-32UNC2ATHD|45°
MIN N .
T72n|,220 (1,055,520 365 1,004 [,245},710 ,igg 8-32NC3A i5°
N 1,065),540 . . . .
T72] 1. . o . . 8-32UNC-2A
T72k[,138 1,00 s 3701, 1207 | 824 10-32UNF
. 1,04 . 2271,
> T72m], .984 .108 |, L0051.,2261.6 L141 |8-320NC
MIN MA. MAX | MAX
WAELCH FLEZD T72n|,221 1,8; ,ggg .37 ,ggz ,g'Slg ,100 [8-32UNC-2A 45°
. 1, . . . . .
T72D | 1221 /66! .gg; 100 i5°
T7Zq | 220 | 1,055 | 520 | 073 |.365 |.005 |,245 |, 710 [100 [6-320NC-2R [4B°
. ,230 |1,065|.530{, 275 |,760 |,
T727 . 220 [1,055 | 520 |,080 {,490.005 | 245,835 |,110 [10-32NC-3A |457
.230 1,065,530 |. 510 .275|,845 |1
T725 {.228 (1, L104 |, 377 1,005 |,267|.748 [.129 |Md
T72¢ 1,055],520 .500 .250{,840 8-32NC~3A
,065|,530
T72u |, . ,106 {.387],004[,284(,707 10-32 UNF
. 233 126 006 | MAX |73
TI2v]. 1.055].5630 .390 L,275],750 |.130 [8-32
T72wW |, .7081,354 [.074 {.350].003}.177],72 .IIBTFA
T05 TO5 NOTES:
T03 .335
-1 7370 - 1, This zone is controlled for automatic
875 ] .100 MIN. _J4 Sos o handling., The varlation in actuai dia-
NI‘ZE;( MAX, NOTE 1 o meter within the zone shall not exceed
- 250 —J-—— 2010,
[} I 4»—_450 .240 2. The specified lead dlameter applies in
N - T ! <260 the zone between .050 and .250 from the
SEATING i —g%%— 312 NOTE 1,2 SEATING PLANE 'J’ % seating plane. Between .250 and 1.5 a
PLANE U z MIN. . NOTE 6 Uu U ) maximum of ,021 diameter is heid. Out-
.009 D n 1.50 MiN. side of these zones the lead diameter
-~c - —x is not controtied
128 N
ol 200 T.P. . f
gig DIA. NOTE 2 1 I: 100 T.p. 3 xevai::.rod from max. dlameter of the actual

4, Leads having maximum diemeter (.019) meas-
ured In gauging plane ,054 ¢.001 - ,000
below the seating plane of the device shall be

MAX. OUTSIDE CORNER
RADI} .007 MAX
45

—_— o

225 0 % within ,0070f thelr true locations relative
NOTES: -525R MAX. T.P. to a maximum-width tab,
1. THESE DIMENSIONS SHOULD BE MEASURED AT NOTE 7

5. The device may be measured by direct
methods or by the gauge and gauging
procedure described on the basé gauge
drawling, GS-1.

POINTS .050" {1.27MM) TO .055" (1.40MM)
BELOW SEATING PLANE. WHEN GAUGE IS NOT
USED, MEASUREMENT WILL BE MADE AT
SEATING PLANE,

6. Details of outline in this zone optional,
2. TWO LEADS 7. Tab centeriine.
.290
Tog ft"370 % .275
W335
NOTE | i— 200‘ 050
065 MIN == K
260
SEATING — 155 T{ § § MAX.
eeane  max! N ILT566 7§ .250
NOTE & Siqyf MINE MIN.
DIM_B 016 ~NOTE 2 L—-g:—gcm. Al
.021 . O
200 100 T.P.
TO9 NOTES: 1007 8P
NOTE 3

k. The vanation in actual drameter
within this zana shall not exceed
010",

2. {Three leacs) Dum. A .016 min, and
.019 max._ appis between 050 max.
and .250 mun. Dim. B8.016 min, ann
.021 max. appiles betwaen 250 min.
and.5” from ieating plane. Diamater .
3 uncontratigd in 050 max. and be-

yond .5" fiom seating plane.

-~ 3. Leads naving a maximum diamaeter

019" measured (n a gauging plane

of 054" and 001" -,000" below

- the seating plane of the davice

thal: be within ,007" of their true

position {T.P.).

4 Dataifs of cutline in this zone

optionai

A ———ca
. pOWJJw |CMQH§|EI&@M%ICU&);Q"MC ?&%l%m%ov?%s;"{gg%s? S uteds N & N area call TOLL FREE 8005264581
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DIODE TRANSISTOR CO INC

2?7 DE

TRA

27¢ 00095 ODT-a0-OU

céus352 0000095 O

s
SISTOR OUTLINES

L7

TO64

TOG6

TPRARI M O e
PROBLEM HARD COPY

SEATING
/ PLANE
/ 797
B2
620
HAX.© 25 169
470 NOTE 2 -489 | Y
500 F=as
. 050MAX. NOTE 2 1 Lo ieh
—_— ali-ﬂ TERM,
Y --—-—-- L «340 3 ¢
¥ - ]t i
A X 125
KOTES 2060 1028 ] .360 MIN. MAX,
075 +034
1. The outline contour with
exception of hexagon is NOTE 1 958 ’
cptional withir_\ zone or 962 .
dimension specified. 0 550
2. Minimum difference in ter- 190 003 Py 145 R
ninal lengths to establish 210 107 ’1 N MAX.
datum line for numbering T—y - \‘
terminals. @ i .
— 7
3. Contour and orientation of < ’, 2142
fixed termiral lugs are S~ 152
optional. 1 350 R.
4. A chamfer (or undercut) on MAX. S
one or both ends of hex-
aponal portien is opticnal. NOTES
5. Pitch diameter -~ thread 13- 1. Dimension does not include
32 UNF-2A (ccated). FRefer- sealing flanges.
2nce (screw thread ctandards
tor federal services - hand- 2. The outline contour is optional
bLootk H-28. within zone defined by these
.. dimensions,
6. Minimum diameter of seating
plane.
7. Minimum spacing between
terminals.
): c D = L N P Q .
"52 = '-_—5 '_i = e L-:. = 1-7—- = R .—-. L
. 3831, . . . . .8 . . * .
W522],970,4651,2297,085},084],0041,720(1,4¢ o «245 1 40° Frey
. 475 |. . . . . 1, 2 * .
Wo2b|.9701.373 },2364,220} ,085},0041,720 ;.%.- ] o245 .-.: 215¢ 211"
W5e{ _ [.375].260.225[.1001,005].725] " - .25 T .
Ws2d . . . . . 725 £25 1. . .125
WsZe 450 [, 244 1,221] 086,004 ,72011,06 245 405145 A58 d22 N j>\°
W62r1,8701,464 |,2291,085(,083,0031,72041,89 |,122 |,699{,244 | 40°|, 144 o116 .
W52g|,970}.465 },229 [,085],084],004},720(1,400{,122 |, 700,245 | 40°,144 |, 145 |,11!
N 510 |, . . . . L5001, . . N . .
[wszh|, 970,370 [, 229 |, 216,085,004, 720|850 |,122 |, 425 |, 24¢ o100 [, 144 7,113
. . . .235], . .870 |, 435 |, 28 .
w523 .9701.4901,229],240(,085},004,720{,970 |,122 |,485 }, 24! 2150 |, 144 1, 11:
. . . . . . . 1,030] . . . " 21 -
“52k P A4 P LA 04y b F-LL e | e [ | I%_ Ny FL_L-L = =S PR
. . . . . . ] . 24 s S s
Ws2m| . . . ,0851.084 1, B . x 1. .
.980.510,275 |,155|,110 |.007.730 MIN |.255 | NOM|.178 .130 CE"AM'Cr' B
W5Zn|, 970,495 [,229 [,215|, 084,003, 7207.870 | 123 1,435 |, 246 1 45° [, Tad | 451,11 e S ;
. .275 |.235 ], .007].730| MIN |.T27 | MIN{,255 | NOM|, 175 |, B :l: 1 Beo |
W52p|(.9570|.485 1,228 1,216}, 0841.0031,720 LA35 T 248 T45v T 144 od2s c — i ™
.980]. 275 |.235}.110|,007|.73 MIN [ 255 | NoM|. . VI B 5 A0 oo A2
W52qg].9751(. .250], .72511.450 .250 | 45° N N N ] 1
Ws2r L 248 |, 218,106,004 |,718}1,00 240 150 L12] ] PAs
520 |. 287 |, . .0081.73 .256 . . < METAL
W52s8],9631(, .2561,216},086],004],719}1,03 45% 1,162 122
.986] Max 276 |. . L7801, . . U —
W52t].984|,385 |.285 [,216]. 004,726,787 {.129 [,393}.240 | 45° | 161 |.185{,114 s 05 Mom 16 kg o1
MAX | MAX . . 8 AX {4 N Max |, ‘orque on screw o 0, ':1 g e
W52u|.992,511].275 [, L0947, 725 |L1.063]. 531(.250 | 45° |,102 | 149 |,114 max. 0,75 Nm (7,5 kg cml
MAX | MAX |.232 L00¢ 141} ,067 |.670 .125 |.173 [ 125 Recommended scraw. raised cheesa-head 4 40 UNC/2A
Wo2v},967].5001,260},220]1,1161,004}.719811,138|,118 |.569],242 §40* 1,152 {,100},118 Heatsink campound must be spplied sparingly and evenly
.983}] MAX|,275 |, 1361, .730 MAX] . MAX |.2568 §50°]. .134

POWEdQ%TMNEd5$ﬁB@B.FMUR

r Lane West, Fairtleld, New Jersay 07005,

0400 » Telex: 1

U.S.A.
39-385 ¢ Outside NY & NJ area call TOLL FREE 800-526-4581
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TRANSISTUR & RECTIFIEROUTLIN S

- SEATING J
F11 ek » | RD54 o et
[ _ -
; 80
—{ sA-N\ w300, | 1
[ Vg AN y —t ..‘
E !, \ \ 070
RN i N S
\ ),
| ¥ O ‘
g
9 034
1370 ot o —F 1.3
- / MIN. MIN
205 V" s270 030 320
e e e S = MAX
225 420 <
b £ ote— ) —n 440 [ ’_
Al Bl c] D] E] F (1] TT°K -
. L3000, 40,058 5 188,92
el R R R R L R e -
FITa[ 830,300 |- 135 40T 038|111 .:? n I 185 MAX7-) I'_.;:;
B 760,400,120 ,430] 038111 5 168 [ A9
b B R0l et s s b X .‘:‘:‘ “561lii78]. %03 . .420
. L310 06 55} ,038 .
b B Ry Ryt v By besexa i by MAX.
S
) obq 875 MAX.
T1 T1b Tlc
A 1,046 {1, MAX, 11,000-1. :A‘x""‘
1,281 |1, ~-1,240}1, -1
545 MAX, | .560 MAX, | 500 .083%,026 DIA.
562 | 580,550 = .
= 25 =
J : 190, F 1188
X : :: 1“ :: i * .750 L.
] “70=" B ¥ i +
) - —_— .060 * ‘
580500 = = — MIN..312 615
*556 hole = = 5/16-24 UNF-2A 71— HAX MaX
- - 875l
[ hax.
TO18 NRTE TO24 7o TO36
i g5 —-1.250 =
% —
.210 L T ( \
170 0
SEATING PLANE 2315 % .
& .:_ 312 SEATING PLANE i nig 1
A X

.500 .225
<030LuTN, ﬂ 1’1 55

.02 @Zé's': L @ | SEATING PLANE
] i a7 il

-
ELU-0c 3

..4

.
o
=
v-l-—

062 M

*”6’

028
TO39 -—;ﬁ%——-{ TO41 2875
.335 "i
|

-:_:g ' . 0@ SEATM_EL‘&}!EI
ﬁﬁg# SEATING Jog- 138 :

. ) * [ :
! " 42 @)pmn. S |

500 MIN.
1L A48 @omws - 111
AX. TN
410 ¥ ; (zl

pv’eﬁ(j’ oy JIBDETBANSISTORCO. JNUE. ol se6ti00 Tale Ta565 o Outeias NY & NJ aea call TOLL FREE 800.526-4581
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TRANSISTOR OUTLINES

NOTES
1. The deviCe with exception of
the hexagon, thread, and flex-
ible lead e;'ttenaion; lies T0117

within the cylinder diameter
1,218 and length 3.625

2, Angular orientation of these
terminals with respect to hex
portion 1s undefined. Square
or radius on end of terminals
is optional,

3. Length of incomplete or under-
cut threads.

4. Pitch diameter of 3/4-16UNF-2A
(coated) threads (ASA Bl.1).

5. A chamfer (or undercut) on one
or both ends of hex portion is
optional.

6., Minimum flat,

«7. Seated height with lead bent
at right angles,

. 8. Flexible leads for terminals

1 1 ard 2 are identified by
(IQ 806 1 :278 f color coding for specific

2854 2 applications.

Y202/T0202

NOTES: 1. REFER TO APPLICABLE SYMBOL. LIST.
2, DIMENSIONING AND TOLERANCING PER ANSI

Y14.5—1973. i P_‘, l T I.._.

I
&
.

]

(]
3. CONTOUR OPTIONAL WITHIN DIMENSIONS SPECIFIED. Y . L
4. LEAD DIMENSIONS UNCONTROLLED IN THIS ZONE 1 1 !
TO ALLOW FOR BODY AND LEAD IRREGULARITIES, l S | |
5. CONTROLLING DIMENSIONS: INCH. H ] ; 1
1
TEAM ) f\f ‘l I
b bl D E H ? [] a1 B L L3 11] o¢ T%r_ss; 1 NOTES rend .
(-3 L] e s A
21 L] PEELY ATLE ML) % [1] TYT1 180 1AWs 10 ] n Tenm s
kiid ‘%B—mm,m,,'r__n be (3 x9N 1NN [T [T Ty
o e R A A O Rl R LA ot |
13 % CELE ELC kLY BILY) ;:: m‘;]"m‘—m‘qﬂ IT"I—TFTIT _lgl It 11 t-’—
hidhadhdbridbndhoihad ¥R ndhdkudRod R Rudsrcdkio a7 _.I o I | I
o H 1
R
i
e [ —oef —{ A f-
Y220/T0220 ] SEATING pLANS T le~ SEATING PLANE
ERMA ‘ iDlA. J .toK» C e - NOTES:
1a”" TERM 4 1. Refer to rules for dimensioning
—@-L ™M = semiconductor product outlines
— '1nc1uded in Publication No, 76,
T r~—notes 2. Figure "A' , Axial Terminal
j Configuration, applicable,
3. Figure “*BY , Peripheral Terminal
] Configuration, applicable,
TERM 1"“_ Q@ I 4. Alternate lead configurationas allowed
TERM 2 i ﬂ p within C and D, N
5. Tab contour optional within M and F,
TERM 3 TERM 3—gtH]  § 6. Chamfer optional,
N 7.Position of lead to re measured
TERM 1 8= G /4 D ,050 -,055 below seating plane,
H > —“f 8. Position of lead tc be measured
v FIG. "B c .250 -.255 from bottum of
:)I(?;\L‘(‘NOTE 2) PERIPHERAL DIA. dimension E.
NOTE 3) SECTION X-X
C 2 [(] H J P Q R S 1] A
140 },045],0201,012 {,560,38¢ 1901,02011,23¢C )80 .050] ,340 [, 13¢ 100 1,58 2
100|070 048 | 045 |'675 | ‘210 068 |:a70 | - wax| 473 [\ 147 ‘1501518
2 14 )451,0207,012 260 1,38 0801,180 )20 23 ) B( 500 [.250 [3€ L O 3
+190 |070) -045 | -04% |'650 5420 | 110|.210 1086 |+270] +115 |.680 | MAX 1361 |7
9 8

I0DE TRANSISTOR L0, JNC. 507 3500 Teion Too35 o Outaray Ny & Ny are call TOLL FREE 800-526-4561
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