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ATT1700A Series Serial ROM

Features Description

= 32K, 64K, and 128K x 1 Serial ROMs for configura- ~ The ATT1700A Series Serial ROM family provides

tion of ATT3000 and ORCA Series FPGAs easy-to-use, cost-effective, nonvolatile memory for
configuring ATT3000 and ORCA Series FPGAs. The
ATT1700A Series consists of one-time programma-
ble (OTP) devices. The ATT1700A devices are avail-
m Simple 4-wire interface able in 8-pin plastic DIP, 8-pin SOIC, and 20-pin
PLCC packages.

= Pinout and functional replacement of Xilinx
XC1700 series

w Cascadable to suppont large FPGAs,

multiple configurations, and multiple FPGAs The ATT1700A Series is a pinout and functional
= 8-pin, plastic DIP; 8-pin SOIC; and 20-pin PLCC replgcement for the ATT1700 and Xilinx XC1700
packages fgmmes a.nd can be programmed by most commer-
cially available programmers. FPGA development
= Programming support from leading programmer tools, such as ORCA Foundry, generate configura-
manufacturers tion files in Intel, Motorola, and Tektronix formats for

use in programmers.

The ATT1700A Series is most often used when the
ATT3000 Series and ORCA Series FPGAs are con-
» Standby current—100 pA typical figured in the master serial mode. The primary
advantage of this configuration mode is that it pro-
vides a simple, four-wire interface between the

= 10 MHz maximum clock rate FPGA and configuration memory (as in Figure 1,
where CEO does not connect to the FPGA).

= Programmable potlarity on RESET/OE pin

a Full static operation
= Operating current—10 mA maximum

a Electrostatic discharge protection > 4000 V

= Temperature ranges: _
Commercial: 0 °C to 70 °C g
Industrial: —40 °C to +85 °C POLARITY ‘
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Figure 1. Block Diagram
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Pin Information

Table 1. Pin Descriptions

Pin Numbers .
Symbol Vo Function
8-Pin | 20-Pin

DATA 1 2 O | DATA output from the serial ROM to FPGA synchronous with the
CLOCK input. DATA is 3-stated when either CE or OE is inactive.

CLOCK 2 4 | CLOCK is an input used to increment the address pointer which strobes
data out of the DATA pin.

RESET/OE 3 6 ! RESET/OUTPUT ENABLE is a dual-function pin used to reset and
enable the ATT1700A Series device. An active level on both CE and OE
inputs enables data out of the DATA pin. An active level on RESET
resets the address pointer. When the serial ROM is programmed, the
polarity of RESET/OE is set either with RESET active-high and OE
active-low or with RESET active-low and OE active-high.

CE 4 8 ! CHIP ENABLE is an input used to select the device. An active level on
both CE and OE enables data out of the device. A high on TE disables
the address pointer and forces the serial ROM into a low-power mode.

Vss 5 10 | Ground.

CEO 6 14 O |CHIPENABLE OUT is asserted low on the clock cycle following the last
bit read from the device. CEO remains low as long as CE and OE are
both active.

Vep 7 17 ] VPP is an input used by programmers when programming the serial
ROM. The programming operations, voltages, and timing are defined
later in this data sheet. For read operations, VPP must be tied directly to
Voo.

VDD 8 20 | Power supply.

FPGA Configuration FPGA Master Serial Mode

The functionality of the AT&T FPGAs is determined by
the contents of the FPGA'’s configuration memory. The
configuration memory is loaded either automatically at
powerup or with a configuration command by pulsing
the PRGM pin low. The FPGAs can be programmed in a
variety of modes, and the mode used is determined by
the inputs into the FPGA's M[2:0] pins. The configura-
tion modes allow the FPGA to act as a master or a
slave and also allow configuration data to be transmit-
ted either serially or in parallel. The ATT1700A Series
is targeted for use when the FPGA is configured seri-
ally, primarily in the master serial mode. Table 2 pro-
vides the configuration memory requirements for AT&T
FPGAs.
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The master serial mode provides a simple interface
between the FPGA and the serial ROM. Four interface
lines, DATA, CLOCK, CE, and RESET/OE, are required
to configure the FPGA. Upon powerup or a configure
command, the FPGA configures in the master serial
mode when the FPGA’s M[2:0] pins are low. The con-
figuration data is transmitted serially into the FPGA's
DIN pin from the serial ROM’s DATA pin. To synchro-
nize to the data, the FPGA's CCLK output is routed into
the serial ROM’s CLOCK input.

Since the clock and data lines of the FPGA are directly
connected, the primary interface issues are controlling
the serial ROM's CE and RESET/OE pins. It is neces-
sary to avoid contention on the FPGA CCLK and DIN
pins after configuration. If user-programmable, dual-
function pins such as DIN are used only for the configu-
ration process, they should be configured so that they
do not float and are not in contention with other signals.
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FPGA Configuration (continued)

For example, DIN can be programmed as an output
during normal operation. An alternate method is to pro-
gram DIN as an input, with an internal pull-up resistor
enabled.

If DIN is used for another function after configuration,
the designer must avoid contention. The low during
configuration [DC pin can be used to control the serial
ROM's TE and OE inputs to disable the serial ROM's
DATA pin, one clock cycle before the FPGA's DONE
signal is active. If the TDC pin is used, it must be config-
ured to output a constant logic “1” after configuration.

Table 2. Configuration Requirements

AT&T FPGA Memory
Requirements

ATT3020 14,819
ATT3030 22,216
ATT3042 30,824
ATT3064 46,104
ATT3080 64,200
ATT1C03 57,144
ATT1C05 76,376
ATT1CO7 98,296
ATT1C09 122,904
ATT2C04 65,424
ATT2C06 91,024
ATT2C08 115,600
ATT2C10 148,944
ATT2C12 179,856
ATT2C15 220,944
ATT2C26 307,024
ATT2C40 474,176

The FPGA-serial ROM interface used depends upon
the system configuration and configuration require-
ments. The following are some typical system configu-
rations:

= Configuring an FPGA at powerup

= Configuring an FPGA in response to a configure
command

= One serial ROM configures an FPGA with multiple
configuration programs

s Cascaded serial ROMs configure daisy-chained
FPGAs

In addition to the clock and data lines, the FPGA pins
used in configuration/start-up are RESET, DONE,
PRGM, DT, HDC, and TNIT. Normally, only a small sub-

AT&T Microelectronics

set of these pins is used to control the serial ROM's TE
and RESET/OE pins. In some applications, the
RESET/OE signal is generated by the system host, not
the FPGA. For example, the host may generate a sys-
tem reset, allowing the FPGA and the serial ROM to be
synchronously reset.

ATT3000 Series/ORCA Series Differences

While both the ATT3000 and ORCA Series have
RESET, [DC, HDC, TNIT, DIN, CCLK, and DOUT pins,
there are some configuration differences in the FPGAs.
The ATT3000 Series DONE/PROG pin is a shared
open-drain /O while the ORCA Series has discrete
DONE and PRGM pins. When the system generates a
configure command to the ATT3000, the DONE/PROG
pin is held low throughout the configuration cycle. For
the ORCA Series, the PRGM pin is pulsed low and
returned high to initiate configuration. A second differ-
ence is the internal pull-ups on the mode select pins.
For the ATT3000 Series, only M2 has an internal pull-
up during configuration, but for the ORCA Series,
M[3:0] have pull-ups.

Configuring the FPGA at Powerup

The ATT1700A series can configure FPGAs at
powerup. There is level-sensitive power-on-reset
circuitry included in the device which resets the
address pointer during powerup. The ATT3000 and
ORCA FPGAs enable the serial ROM using either the
DONE or LDC pins, with a low level on these signals at
powerup connected to the TE and RESET/OE pins on
the serial ROM. With this interface, when these FPGA
signals go high at the end of configuration, the serial
ROM is disabled.
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TEO ORCA
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Figure 2. ORCA Master Serial Configuration
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FPGA Configuration (continued) Configuring the ATT3000 Series FPGA with a
Configure Command

Configuring the ORCA Series FPGA with a In the method illustrated in Figure 3, the system gener-

Configure Command ates an active-low configure pulse on the FPGA's

The FPGA needs to enable the serial ROM's RESET/ ~ DONE/PROG pin. The system then releases the open-
OE and TE inputs. The polarity of the RESET/OE input  drain DONE/PRGG pin, allowing the FPGA to control it
is programmable in the ATT1700A series. In the and drive it low during configuration. DONE/PROG is
method shown in Figure 2, the system generates an generally connected to both the CE and RESET/OE
active-low configure pulse 1o the FPGA's PRGM pin. In  Pins of the serial ROM, which has been programmed
this case, the RESET/OE pin of the serial ROM is pro- so that RESET is active-high and OE is active-low. At

grammed so that RESET is active-high and OE is the end of configuration, the DONE/PROG pin returns
. high, disabling, and resetting the serial ROM. The [BC
active-low. . ; ;
pin may be used instead of the DONE/PROG pin to
The FPGA's DONE pin is then routed to the serial enable the serial ROM, as shown.
ROM's CE and RESET/OE pins. At the end of configu-
ration, DONE returns high, disabling, and resetting the
serial ROM. Alternatively, the LDC pin can be used
instead of the DONE pin to enable the serial ROM.
+5V
DURING CONFIGURATION T
THE 5 k€2 M2 PULL-DOWN L T I Jz
RESISTOR OVERCOMES THE - MO M1 PWRDWN
INTERNAL PULL-UP,
BUT IT ALLOWS M2 TO
BE USER 1/0. — [ bourt —
— M2 ]
— HoC
GENERAL- — bc OPTIONAL
PURPOSE — oW +— IDENTICAL SLAVE
USER 1O . FPGAs CONFIGURED
PINS R THE SAME
. OTHER
. 110 PINS
ATT3000
SERIES
FPGA
ittt 1
PROGRAM—¢——d| DONE/PRGG ATT1700A I CASCADED !
! ATT1700A |
DIN DATA | DATA  \ViEmORY |
CCLK CLK —i CLK :
LDCpp—0l CE CEOp—»0q CE :
—of RESET/OE l——; RESET/OE I
I :

(HIGH RESETS THE ADDRESS POINTER)
5-3112(C)

Figure 3. ATT3000 Master Serial Configuration
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FPGA Configuration (continued)

Programming the FPGA with the Address Pointer
Unchanged Upon Completion

In the two interfaces discussed above, the serial ROM
is reset at the completion of configuration. This is typi-
cally the case when one or more serial ROMs is used
to configure one or more FPGAs with one configuration
program. In applications in which a serial ROM is used
to configure an FPGA with multiple configuration pro-
grams, the address pointer should not be reset. This
allows the next configuration program to be loaded at
the next internal ROM address.

When multiple FPGA configurations are stored in a
serial ROM, the OE pin of the serial ROM should be
tied low. Upon powerup, the internal address pointer is
reset and configuration begins with the first set of con-
figuration data stored in memory. Since the OE pin is
held low, the address pointer is left unchanged after
configuration is complete. To reprogram the FPGA with
another program, the DONE/PROG or PRGM pin is
pulled low, and configuration begins at the last value of
the address pointer.

Cascading Serial ROMs

Figure 2 and Figure 3 also illustrate the cascading of
serial ROMs. This is done to provide additional mem-
ory for large FPGAs and/or for configuring multiple
FPGAs in a daisy chain. The serial ROMs are cas-
caded with the next ROM's CE input connected to the
CEO output of the previous serial ROM. All of the cas-
caded serial ROM’s DATA lines are routed to the
FPGA’s DIN input, and the FPGA's CCLK output is
routed in parallel to all of the serial ROMs’ CLOCK
inputs.

AT&T Microelectronics

After the last bit from the first serial ROM is read, the
first serial ROM asserts CEO low and disables its DATA
output. The next serial ROM recognizes the low on its
CE input and enables its DATA output. The inactive CE
into all serial ROMs causes the inactive DATA pins to
be 3-stated after configuration is finished.

The ATT3000 DONE/PROG signal and the ORCA
DONE signal are open-drain outputs with optional
internal pull-ups and can be used to control the output
enable of multiple serial ROMs. Extremely large,
cascaded serial memories may require additional logic
if the DONE/PROG or DONE signals are too slow to
activate many serial ROMs.

Standby Mode

The ATT1700A Series enters a low-power standby
mode when CE is high. In standby mode, the serial
ROM consumes less than 100 pA of current. The DATA
pin remains in the high-impedance state regardless of
the state of the RESET/OE input.

RESET/OE Polarity

The ATT1700A Series allows the user to select the
polarity of the dual-function RESET/OE pin. The PROM
programmer software is used to program the desired
polarity. The method used to select a polarity depends
on the prom programmer user interface.
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Absolute Maximum Ratings

Stresses in excess of the Absolute Maximum Ratings can cause permanent damage to the device. These are

absolute stress ratings only. Functional operation of the device is not implied at these or any other conditions in
excess of those given in the operational sections of the data sheet. Exposure to Absolute Maximum Ratings for
extended periods can adversely affect device reliability.

Parameter Symbol Min Max Unit
Supply Voltage Relative to GND Voo -0.6 6.6 \
Programming Voltage Relative to GND VrP -0.6 14.0 \
Input Voltage with Respect to GND VIN -0.6 VoD + 0.6 Vv
Voltage Applied to 3-state Output VTS -0.6 VoD + 0.6 \
Ambient Storage Temperature Tstg -65 150 °C
Maximum Soldering Temperature TsoL — 300 °C
Maximum Junction Temperature Td — 125 °C

Electrical Characteristics

Table 3. dc Electrical Characteristics
Commercial: 0 °C < TA< 70 "C, VDD = 5.0 V + 5%; Industrial: <40 °C < TA< +85 °C, VOD = 5.0 V + 10%.

Parameter Symbol Conditions Min Max Unit
High-level Input Voltage VIH — 2.0 VDD \
Low-level Input Voltage ViL — -0.3 0.8 \
High-level Output Voltage VOoH VoD=3.0V,I0H=-4.0mA 2.40 — \%
VOH VoD=4.5V, IoH=—-4.0mA 3.86 — \
Low-level Output Voltage VoL Vob=55V,loL=4.0mA — 0.32 v
Supply Voltage Relative to Vss:

Commercial — — 4.75 5.25 \
Industrial — — 4.50 5.50 \
Standby Supply Current lobse VIN=VDD =55V — 100 A

VIN=VoD=36V — 50 pHA

Operating Supply Current IDD VoD = 5.5V, Clock = 10 MHz — 10 mA

Voo = 3.6 V, Clock = 2.5 MHz — 2 mA

Input Leakage Current 18 VDD =55V, -10 10 A
VIN=VDDand 0 V

Output Leakage Current I VoD =55V, -10 10 A
VIN=VDD and 0 V

Pin Capacitance CiN Vee =5V, Ta=25°C, — 10 pF

FCLK = 1 MHz

2-300
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Electrical Characteristics (continued)

Table 4. ac Characteristics During Read
Commercial: 0 °C < TA< 70 °C, VoD = 5.0 V £ 5%,; Industrial: -40 °C < TA< +85 °C, VDD = 5.0 V + 10%.

Test Limits Limits
Parameter SVmbo| Conditions 3.0V<VDD<6.0V|45V<VDD<6.0V Unit
Min Max Min Max
OE to Data Delay TOE — — 45 — 45 ns
CE to Data Delay TCE — — 60 — 50 ns
CLOCK to DATA Delay TCAC — — 200 — 60 ns H
DATA Hold from CE, OE, or CLOCK TOH — 0 — 0 — ns
CE or OE to DATA Float Delay TpF — — 50 — 50 ns
CLOCK Frequency TCLK — — 25 — 10 MHz
CLOCK Low Time TcL — 100 — 25 — ns
CLOCK High Time TCH — 100 — 25 — ns
CE Setup Time to CLOCK Tsce — 40 — 25 — ns
(Guarantees correct counting.)
CE Hold Time from CLOCK THCE — 0 — 0 — ns
(Guarantees correct counting.)
OE High Time THOE CE high 100 — 20 — ns
(Guarantees counters are reset.) or low
CE T
| Tsce

RESET/OE ‘

TLo-o=- TH Teu
CLOCK { y ];

Toe——l F—  Tcac
TCE—w{ I‘_
DATA { X }——<—

5-3870(C)

Figure 4. Read Characteristics
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Electrical Characteristics (continued)

Table 5. ac Characteristics at End of Read
Commercial: 0 °C < TA< 70 °C, VDD = 5.0 V £ 5%; Industrial: —40 °C < TA< +85 °C, VDD = 5.0 V + 10%.

Limits Limits
Parameter Symbol 3.0V<VDD<6.0V 45V<VDD<S6.0V Unit
Min Max Min Max
CLOCK to DATA Disable Delay TcoF — 50 — 50 ns
CLOCK to TED Delay Tock — 65 — 40 ns
H CE to CEO Delay Toce — 45 — 40 ns
OE to TEO Delay TOOE — 40 — 40 ns

RESET/OE

- [

CLOCK /

CDl

DATA LAST BIT I J \/ FIAST BIT

TWI -
Toce

Figure 5. Read Characteristics at End of Array

Tooe

CEO

5-3871(C}
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Electrical Characteristics (continued)

Check Device ID

Device Power Oft

Device Power On

Enter Programming Mode

1. Ve = Vcep Vpp = Vepz CE = OF = Vin
2. Vpp = Vpe1 for 2 CLK Rising Edges
3. Vpp = Vpp2 for 1 CLK Rising Edge

)

Increment Address
Counter

32-bit data word to be
programmed =
FFFFFFFFhex

CE low to clear
EPACM intemal data
latches

1

Load 32-bit word to be
programmed

1
Pulse Vre to Vepi
(13 V) for TrGm
(500 ys)
1

No Last Word?

Figure 6. ATT1700A Programming

AT&T Microelectronics

Device Failed

Yes

Exit Programming Mode
Device Power Oft
Device Power On

arify
Vce = Vee = Vect and
Vce = Vpp = VCCH

Pass

Vi
All Data Bits (Head Mods)

* Verity CEO has gone LOW
one clock after last bit.

5-3869(C})
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Electrical Characteristics (continued)

Table 6. dc Programming Specifications

Commercial: 0 "C < TA<70 "C, VDD = 5.0 V + 5%; Industrial: 40 "C < TA< +85 °C, VDD = 5.0 V + 10%.

Parameter Symbol Min Max Unit
Supply Voltage During Programming Vcee 5.0 6.0 \
Low-level Input Voltage ViL 0.0 0.5 \%
High-level Input Voltage VIH 2.4 vee \
Low-level Output Voltage Vot — 0.4 \
High-level Output Voltage VOH 3.7 — \
Programming Voltage VPP1 12.5 13.5 Vv
Programming Mode Access Voltage VPP2 Vcer | VoeP + 1 \
Supply Current in Programming Mode lpPP — 100 mA
Input or Output Leakage Current L. -10 10 uA
First Pass Low-level Supply Voltage for Final Verification VDDL 2.8 3.0 \
Second Pass High-level Supply Voltage for Final Verification VDDH 6.0 8.2 \

* No overshoot is permitted on this signal. VPP must not be allowed to exceed 14 V.

2-304
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Electrical Characteristics (continued)

Table 7. ac Programming Specifications
Commercial: 0 “C < TA< 70 °C, VDD = 5.0 V * 5%, Industrial: -40 °C < TA< +85 °C, VDD = 5.0 V + 10%.

Parameter Test Conditions |Symbol Min Max Unit
10% to 90% Rise Time of VPP * TRPP 1 — us
90% to 10% Fall Time of Vpp * TrPp 1 — us
VPP Programming Pulse Width — TPGM 0.5 1.05 ms
Vpp Setup to Clock for Entering Programming y Tsvc 100 — ns
Mode E
CE Setup to Clock for Entering Programming * TsvcE 100 — ns
Mode
OE Setup to Clock for Entering Programming * TsvoE 100 — ns
Mode
VPP Hold from Clock for Entering Programming * THvC 300 — ns
Mode
Data Setup to Clock for Programming — Tsop 50 — ns
Data Hold from Clock for Programming — THDP 0 — ns
CE Low Time to Clear Data Latches — TLCE 100 — ns
CE Setup to Clock for Programming/Veritying — Tscc 100 — ns
OE Setup to Clock for Incrementing Address — TsIC 100 — ns
Counter
OE Hold from Clock for Incrementing Address — THIC 0 — ns
Counter
OE Hold from VpP * THOV 200 — ns
Clock to Data Valid — TrPCAC — 400 ns
Data Hold from Clock — TPOH 0 — ns
CE Low to Data Valid — TPCE — 250 ns

* This parameter is periodically sampled and is not 100% tested.

Note: While in programming mode, TE should only be changed while OF is HIGH and has been HIGH for 200 ns, and OE should only be
changed while CE is HIGH and has been HIGH for 200 ns.
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Electrical Characteristics (continuea)

Veer Vrp2

<
17}
2

Vcep

Tsve

h— THVC

NS

O I
m
<<
%)
@

DATA / _
RESET/OE |
| Vss
|<- TSVCE I :
cE / L
CLOCK |
I ! Vss
f«— TsvoE = :
RESET/OE /
ENTER PROGRAMMING MODE EXIT PROGRAMMING MODE 5-3864(C)
Figure 7. Entering and Exiting Programming Mode
Voo = Veee
Voo ] I — Vepy I
Ver = Vepz A /] A /]
VPP ENTER 500 ps 500 ps 500 us 500 ps I
PROGRAMMING PROGRAMMING PROGRAMMING PROGRAMMING  PROGRAMMING
MODE MODE MODE MODE MODE

co LT W T W T W 17 W 17w 1
2 CLKS “*LOAD “*LOAD “*LOAD “LOAD “*LOAD
WORD 1 \ WORD 2 \ WORD 3 \ WORD 4 \ WORD 5
CLOCK INCREMENTS

CE LOW TO CLEAR
ADDR R
DATA LATCHES ESS COUNTE

e B e s | e W e B mn e WA
RESET/(Y—:I_‘ UUU I

- HIGH iF RESET/OE CONFIGURED
oo [ X X X R |

LOW (F RESET/OE CONFIGURED

5-3865(C)
* The CEG pin is high impedance when VPP = VPP,
**32 clocks.

Figure 8. Programming Cycle Overview
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Electrical Characteristics (continued)

| CLEAR PROM | LOAD PROM ! TreP | !
INTERNAL DATA@——————  INTERNAL ——— o ! I
| LATCHES | DATA LATCHES | ’
| | | |
Vep ! [ i i
! ! ! Trpp |
' ' Trgm | |
} I ; 1 |
crocx ! ' _/_\_/ i } | |
I I : ! L Thic
! ! THDP | Tsic |
4 * 4 i [ H
I >_< i X >(32 [AS , | |
DATA 1 | (X} P | I |
1 ! T T
| i = b
_ T : ] | !
CE | ! ! I j
, v_J | i
| Tice | THO | !
RESET/OE : } : . I 1
' ! = puLse ™| |
(NCREMENT | ‘
WORD COUNTER ! 5-3866(C)

* The programmer must float the data pin while CE is low to avoid bus contention.

Figure 9. Details of Programming Cycle

Voo = Veer
VDD | | — Vppr
Vpp = Vepz
Vep ENTER
PROGRAMMING
MODE

(ATT17128A NEEDS 4104 CLOCKS
CLOCK PAST USER MEMORY ARRAY TO I0 LOCATION \ATT1736A/65A NEEDS 2056 CLOCK

e LT IR0 i 1

7 CLOCKS TO READ 8 CLOCKS TO
MANUFACTURER 1D READ DEVICE 1D
w® |
RESET/OE l | I |
o) | I \/ \ < HIGH IF RESET/OE CONFIGURED o LOW IF RESET/OE CONFIGURED
LSB FIRST MICROCHIP ID

o —— [ XYY

29 HEX ATT17128A = 72 HEX
ATT1765A = 71 HEX

ATT1736A = 7O0HEX 5.-3867(C)

Figure 10. Read Manufacturer and Device ID Overview
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Electrical Characteristics (continued)

: () () Z;QHEV C) (D C) r () DEVICE ID———»
cook | T I_L sk ahalEe
:TPCAC*‘ TecH
LSIB1 ’t I‘“
. o X X X o X X e X o Xse X

DATA

4:.‘ e Tece
B

CE

{
|
|
[
|
{
|
T
[
[
1

RESET/OE l

5-3868(C)

Figure 11. Details of Read Manufacturer and Device ID
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Ordering Information

Example: ATT1736A PD8 |
DEVICE TYPE _—j T— TEMPERATURE RANGE
PROGRAMMABILITY I PACKAGE TYPE

ATT1736A; One-Time Programmable; 8-pin, Plastic DIP; Industrial Temperature

Table 8. Device Type

Device Size
ATT1736A 36,288
ATT1765A 65,536

ATT17128A 131,072

Table 9. Programmability

Designation Programmability
Blank One-Time Programmable
A One-Time Programmable

Table 10. Package Type

Designation Package
PD8 8-pin, plastic DIP
S08 8-pin SOIC
M20 20-pin PLCC

Table 11. Temperature Range

Designation Type Operating Range
Blank Commercial 0°Cto70°C
[ Industrial —40°C to +85 °C
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