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GOLDSTAR ELECTRON CO,,LTD.

&

GM71C4100A/AL
4,194,304 WORDSx 1 BIT
CMOS DYNAMIC RAM

Description

The GM71C4100A/AL is the new generation dy-
namic RAM organized 4,194,304x1 Bit.
GM71C4100A/AL has realized higher density,
higher performance and various functions by uti-
lizing advanced CMOS process technology. The
GM71C4100A/AL offers Fast Page Mode as a high
speed access Mode. Multiplexed address inputs
permit the GM71C4100A/AL to be packaged in
a standard 300-mil 20-pin plastic SOJ, standard
400-mil 20-pin plastic ZIP, and standard 300-mil
20-pin plastic TSOP II. The package size provides
high system bit densities and is compatible with
widely available automated testing and insertion
equipment. System oriented features include sin-
gle power supply of 5V + 10% tolerance, direct in-
terfacing capability with high performance logic
families such as Schottky TTL.
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Features

® 4,194,304 x 1 Bit Organization

* Fast Page Mode Capability

¢ Single Power Supply

® Fast Access Time & Cycle Time

{(Unit:ns)
trac | tcac | trc| tec
GM71C4100A/AL-60 60 15| 110 | 40
GM71C4100A/AL-70 70 201|130 | 45
GM71C4100A/AL-80 80 20(150| 50

- o Low Power

Active: 605/550/495mW (MAX]
Standby: 5.5mW {CMOS level: MAX]
1.1mW (L-series) o

e RAS Only Refresh, CAS before RAS Refresh,
Hidden Refresh Capability

¢ All inputs and output TTL Compatible

* 1024 Refresh Cycles/16ms

¢ 1024 Refresh Cycles/128ms (L-series)

¢ Battery Back Up Operation {L-series)

20 (26) TSOP I

(TOP VIEW)
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GoldStar GM71C4100A/AL
Pin Description
Pin Function Pin Function
A0~A10 Address Inputs CAS Column Address Strobe
A0~ A9 Refresh Address Inputs WE Read/Write Enable
Dmv Data-input Ve Power (+5V)
Dour Data-output Vss Ground
RAS Row Address Strobe NC No Connect
Ordering Information
Type No. Access Time PKG
GM71C4100A]/AL]J-60 60ns 300 Mil
GM71C4100A)/AL]J-70 70ns 20 {26) Pin
GM71C4100A)/ALJ-80 80ns Plastic SOJ
GM71C4100AZ/ALZ-60 60ns 400 Mil
GM71C4100AZ/ALZ-70 70ns 20 Pin
GM71C4100AZ/ALZ-80 80ns Plastic ZIP
GM71C4100AT/ALT-60 60ns 300 Mil
GM71C4100AT/ALT-70 70ns 20 (26) Pin
GM71C4100AT/ALT-80 80ns Plastic TSOP II
GM71C4100AR/ALR-60 60ns 300 Mil
GM71C4100AR/ALR-70 70ns 20 (26) Pin
GM71C4100AR/ALR-80 80ns Plastic TSOP 11
Absolute Maximum Ratings*
Symbol Parameter Rating Unit
Ta Ambient Temperature under Bias 0~70 °C
Tstg Storage Temperature (Plastic) ~55~125 °C
Vin'Vout Voltage on any Pin Relative to Vsg -1.0~7.0 v
Vee Voltage on Ve Relative to Vsg -1.0~7.0 \"
IouTt Short Circuit Output Current 50 mA
Pp Power Dissipation 1.0 w
*Note: Operation at or above Absolute Maximum Ratings can adversely affect device reliability.
Recommended Operating Conditions (TA=0 ~ 70°C)
Symbol Parameter Min Typ Max Unit
Vee Supply Voltage 4.5 5.0 55 A
Vi Input High Voltage 2.4 — 6.5 A\
ViL Input Low Voltage -2.0 — 0.8 \4
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GoldStar GM71C4100A/AL

DC Electrical Characteristics: {(Vcc=5V+5%, Ta=0°C~70°C])

Symbol Parameter Min | Typ | Unit | Note
VoH Output Level 2.4 Vee \%
Output ""H'' Level Voltage {Iour= -5mA)
VoL Output Level 0 0.4 \"
Output "L Level Voltage {(Ioyr=4.2mA)
Iccr Operating Current 60ns - 110

Average Power Supply Operating Current

— 1.2
(RAS, CAS, Address Cycling: trc=trc min] 70ns 100 | mA ‘
80ns — 90
Iccz Standby Current (TTL])
Power Supply Standby Current - 2 mA
{RAS, CAS=Vn, Dour=High-Z)
Iccs RAS Only Refresh Current 60ns — 110
Average Power Supply Current —
RAS Only Refresh Mode 70ns 100 | mA 2
{RAS Cycling, CAS=Viy, trc=trc min) 80ns — 90
Icca Fast Page Mode Current 60ns — 110
Average Power Supply Current —_
Fast Page Mode 70ns 100 mA 13
(RAS=VyL, CAS Address Cycling: tpc =tpc min) 80ns — 90
Iccs Standby Current (CMOS) ~_ 1 mA
Power Supply Standby Current
{RAS, CAS=Viy WE, Address Din=Viy or Vi, Dour=High-Z) | — 200 | pA 4,5
Icce CAS before RAS Refresh Current 60ns — 110
(trc=trc min) 70ns — 100 | mA
80ns — 90

Iecr Battery Back Up Operating Current

(Standby with CBR Refresh)

{trc=125us, tras< 1us, WE =V, CAS=V|L, Address and
Din=Vix or Vi, Dour=High-Z)

Iccs | Standby Current RAS=Viy
CAS=V]L — 5 mA 1
Dour=Enable

- | 300 | pA 45

Iy Input Leakage Current
Any Input (OV<VINZT7V)

Ioi; | Output Leakage Current
{Dour is Disabled, 0V<Vour<7V

~10| 10 | pA

-10 10 uA

Note: 1. Icc depends on output loading condition when the device is selected, Icc {max] is specified at the output
open condition.

. Address can be changed once or less while RAS=Vy,

. Address can be changed once or less while CAS=Viy

. L Series

. V0.2V Vin 6.5V, 0V<VL<0.2V

()R SIS I ]
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GoldStar GM71C4100A/AL
Capacitance (Vcc=5V + 10%, Ta=25°C)
Symbol Parameter Min Max Unit Note
Cny Input Capacitance (Address, Din) — 5 pF 1
Cr2 Input Capacitance (Clocks) — 7 pF 1
Co Qutput Capacitance {Dour) — 7 pF 1,2

Note 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS=Viy to disable Dour.

AC Characteristics (Vcc=5V +10%, Ta=0~70°C, Note 1, 12, 15)

Test Conditions: Input rise and fall times: 5ns

Input timing reference levels: 0.8V, 2.4V

Output load: 2TTL Gate + Cp. {100 pF} (Including scope and jig)

Read, Write, Read-Modify-Write and Refresh Cycles (Common Parameters)

Symbol Parameter GM7.1C4100A/AL»60 GM7'1C4100A/AL-70 GM7'1C4100A/AL-80 Unit | Note
Min | Max | Min | Max | Min | Max

tre Random Read or Write 110 —_ 130 — 150 — ns
Cycle Time

tRP RAS Precharge Time 40 — 50 — 60 — ns

tRAS RAS Pulse Width 60 | 10,000 70 (10,000 80 |[10,000| ns

tcas CAS Pulse Width 15 | 10,000 20 | 10,000 20 |10,000| ns

tASR Row Address Set-up Time 4} — 0 — 0 — ns

tRAH Row Address Hold Time 10 - 10 — 10 — ns

tASC Column Address Set-up - 0 — 0 — 0 — ns
Time

tcaH Column Address Hold Time 15 — i5 — 15 — ns

tRCD RAS to CAS Delay Time 20 45 20 50 20 60 ns

tRAD RAS to Column Address 15 30 15 35 15 40 ns
Delay Time

tRSH RAS Hold Time 15 — 20 — 20 — ns

tosH CAS Hold Time 60 — 70 — 80 - ns

tcrp CAS to RAS Precharge Time 10 — 10 — 10 — ns

tT Transition Time 3 50 3 50 3 50 ns 7
{Rise and Fall)

tREF Refresh Period — 16 — 16 — 16 ms
Refresh Period {L-Series) — 128 — 128 — 128 ms
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GoldStar GM71C4100A/AL
Read Cycle
Svmbol P t GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 Unit | Not
m arameter ni ote
Y Min | Max | Min | Max | Min | Max
trac Access Time from RAS - 60 — 70 — 80 ns |2316
tcac Access Time from CAS — 15 — 20 — 20 ns | 3,414,
16
taa Access Time from Column - 30 - 35 — 40 ns 3,514
Address 16
tRCs Read Command Set-up 0 - 0 — 0 — ns
Time
trCH Read Command Hold Time 0 — 0 — 0 — ns
to CAS
tRRH Read Command Hold Time 0 — 0 - 0 — ns
to RAS
trRAL Column Address to RAS 30 — 35 — 40 — ns
Lead Time
tOFF Output Buffer Turn-off — 15 0 20 0 20 ns 6
Delay Time
Write Cycle
GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 .
Symbeol Parameter - - - Unit | Note
Min | Max | Min | Max | Min | Max
twes Write Command Set-up 0 — 0 = 0 — ns 10
Time
twcH Write Command Hold Time 15 - 15 — 15 — ns
twp Write Command Pulse 10 — 10 — 10 — ns
Width
tRWL Write Command to RAS 15 — 20 — 20 — ns
Lead Time
tewL Write Command to CAS 15 — 20 — 20 — ns
Lead Time
tps Data-in Set-up Time 0 — 0 — 0 — ns 11
tpH Data-in Hold Time 15 — 15 — 15 — ns 11
Read-Modify-Write Cycle
GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 .
Symbol Parameter - - Unit | Note
Min | Max | Min | Max | Min | Max
trwc Read-Modify-Write Cycle 130 — 155 — 175 - ns
Time
tRWD RAS to WE Delay Time 60 - 70 — 80 — ns 10
tcwp CAS to WE Delay Time 15 - 20 — 20 — ns 10
tAwD Column Address to WE 30 - 35 — 40 — ns 10
Delay Time
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GoldStar

GM71C4100A/AL

Refresh Cycle

GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 .
Symbol Parameter - - - Unit | Note
Min | Max | Min | Max | Min | Max
tesr CAS Set-up Time 10 - 10 - 10 — ns
(CAS-before-RAS Refresh Cycle)
tcur | CAS Hold Time 10 - 10 - 10 - ns
{(CAS-before-RAS Refresh Cycle)
trpC RAS Precharge to CAS Hold 10 - 10 - 10 - ns
Time
tepN CAS Precharge Time in Normal 10 — 10 — 10 — ns
Mode
Fast Page Mode Cycle
GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 .
Symbol Parameter - - - Unit | Note
Min | Max | Min | Max | Min | Max
tpc Fast-Page Mode Cycle Time 40 — 45 — 50 — ns
tcp Fast Page Mode CAS Precharge 10 — 10 — 10 - ns
Time
tRASC Fast Page Mode RAS — 100,000 — 100,000 — 100,000 ns 13
Width
tacp Access Time from CAS Precharge| — 35 — 40 — 45 ns |3,14,16
truce | RAS Hold Time from CAS 35 — 40 — 45 — ns
Precharge
Fast Page Mode Read-Modify-Write Cycle
GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 .
Symbol Parameter - - - Unit | Note
Min | Max | Min | Max | Min | Max
tpcMm Fast Page Mode Read-Modify- 60 — 70 — 75 — ns
Write Cycle Time
tcow | CAS Precharge to WE Delay 35 - 40 — 45 - ns 10
Time
Test Mode Cycle
GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80 .
Symbol Parameter - - - Unit | Note
Min | Max | Min | Max | Min | Max
tws Test Mode WE Set-up Time 0 — 0 — 0 - ns
twH Test Mode WE Hold Time 10 — 10 — 10 - ns

107




GoldStar GM71C4100A/AL

Counter Test Cycle

GM71C4100A/AL-60 | GM71C4100A/AL-70 | GM71C4100A/AL-80

Symbol Parameter - - . Unit | Note
Min | Max | Min | Max | Min | Max
tepT CAS Precharge Time in 40 — 40 ~ 40 — ns
Counter Test Cytcle

Notes :

1. AC measurements assume tr = 5ns.

2. Assumes that trep < trep{max) and trap < trap{max|. If trep or trap is greater than the maximum recom-

mended value shown in this table, trac exceeds the value shown.

. Measured with a load circuit equivalent to 2 TTL loads and 100pF.

. Assumes that trcp 2> trcp{max) and trap < trap(max).

. Assumes that trcp < trepimax) and trap 2 trap{max).

. torr {max] defines the time at which the output achieves the open circuit condition and is not referenced

to output voltage levels.

7. Vig(min) and Vi (max) are reference levels for measuring timing of input signals. Also transition times are
measured between Viy and Vir.

8. Operation with the trep{max) limit insures that trac{max) can be met. trepimax] is specified as a refer-
ence point only: if trcp is greater than the specified trep(max) limit, then access time is controlled exclu-
sively by tcac.

9. Operation with the tgap(max) limit insures that trac{max) can be met. tgap{max) is specified as a refer-
ence point only: if trap is greater than the specified trap(max) limit, then access time is controlled exclu-
sively by taa.

10. twcs, tRwD, tcwp, tawp and tcpw are not restrictive operating parameters. They are included in the data
sheet as electrical characteristics only : if twes > twes(min) the cycle is an early write cycle and the data
out pin will remain open circuit(high impedance) throughout the entire cycle : if trwp > trwp(min}, tcwp
> tcwp{min}, tawp > tawp({min} and tcpw > tcpw(min), the cycle is a read modify write and the data out-
put will contain data read from the selected cell: if neither of the above sets of conditions is satisfied, the
condition of the data out (at access time) is indeterminate.

11. These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge in delayed
write or a read modify write cycle.

12. An initial pause of 100 us is required after power up followed by a minimum of eight initialization cycels
(RAS only refresh esh cycle or CAS before RAS refresh cycle]. If the internal refresh counter is used, a mini-
mum of eight CAS before RAS refresh cycles is required.

13. trasc defines RAS pulse width in fast page mode cycles.

14, Access time is determined by the longer of taa or tcac or tacp.

15. Test mode operation specified in this data sheet is 8 bit test function controlled by control address bits —
RA10, CA10 and CAO. This test mode operation can be performed by WE and CAS before RAS (WCBR|
refresh cycle. Refresh during test mode operation will be performed by normal read cycles or by WCBR
refresh cycles. When the state of eight test bits accord each other, the condition of the output data is high
level. When the state of test bits do not accord, the condition of the output data is low level. Data output
pin is DOUT and data 1nput pin is Din. In order to end this test mode operation, perform a RAS only refresh
cycle or u CAS before RAS refresh cycle.

16. In a test mode read cycle, the value of trac, Taa, tcac and tacp is delayed for 2nd to 5ns for the specified
value. These parameters should be specified in test mode cycles by adding the above value to the specified
value in this data sheet.

[=2 B I S
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GoldStar GM71C4100A/AL

TIMING WAVEFORMS

RAS

ADDRESS

Dour

tRC
1RAS tRP
\ /
3 7 R—
tCsH tCRP
tRCD tRSH
T tcas
X d
tasc |
tASR 1RAD fRAL
tCAH
tRAH
4
ROW COLUMN
tRRH
tRCS tRCH
F

icAC

tAA
RAC

tOFF
l VALID \:
ouUTPUT A

* m Don’t Care

FIGURE 1. READ CYCLE
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GoldStar GM71C4100A/AL

tRC
tRAS ! tRP
RAS —5\ }—5
g /- \_
1CsH {CRP
4
- RCD tRSH
tCAs
CAS — 7‘ /
tASR
1 )¢ t
LF!AH | ASC CAH |

Y W\) W) YVYYVVVVVVVYVWVWVVVN
s 0k = R = AR

AVAVAVAVAVAVA

wes WCH

VALID INPUT """""""V X ' v v ' v ' '
W RN

High-Z**

*
m Don't care

*  IWCS 2tWCS (MIN)

FIGURE 2. EARLY WRITE CYCLE
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GoldStar GM71C4100A/AL

tRC
tRAS ] RP
RAS ——1& t | }——:
\ \__
tCSH tCRP
m tRSH
tRCD tCAS
CAS \ [
N -}
tCAH tCWL
tASR tRWL
tRAH .
tASC
ADDRESS @ ROW COLUMN 7
tRCS wp
_ ’v’v’v.v‘v‘v V.V.V’vv
e A’A’A‘A‘A’A’?’A’A‘l’ 2

vVVvvvvvvvvvvvv-" "v'vvv'
o XOOOCUOXXXXKXKKR AR
Doyt /L INVALID OUTPUT :E——

*
m Don’t care

FIGURE 3. DELAYED WRITE CYCLE
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GM71C4100A/AL

3l

On

FIGURE 4. READ-MODIFY-WRITE CYCLE

1RWC
) tRP
3 !
' J \__
" 1cRP
‘RCD
— a
.
tRAD tCWL
1ASR ICAH | tRWL
RAH | SC
"4
ROW COLUMN
1ACs ! IGWD
AWD
RWD WP |
oy AN/ v \VVV\/\/
N SOOGS0
DS
VALY Y
INP\?T ’ "02A”2“ ‘00:
1CAC
1RAC p—{ tan tOFF
4 X
VALID OUTPUT —
- n
* m Don't care
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GoldStar GM71C4100A/AL

tRC
1RAS | tRP

RAS —_—

1RPC {CRP

\/
ADDRESS

R XRRRRXNNXXRRANNNX

High-Z

Sour
« Refresh address: A0-A9 (AX0-AX9)

=+ WE: Don't care

FIGURE 5. RAS-ONLY-REFRESH CYCLE

tRC tRC

RP tRAS RP _ 'Ras tRP
/T U S A N
RAS tRPC | f—— |
ICSR \CHR ICRP

1PN | 1t0SR| [1CHR | op lond
e /
CAS

DX

* m ; Don't care
e WE

*ViH

FIGURE 6. CAS-BEFORE-RAS REFRESH CYCLE
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GoldStar . GM71C4100A/AL

RC tRC tRC
I fRAS tRP I tRAS | tRP tRAS | tRP
- {Read) (Refresh) (Refresh)
RAS E— ]F_—\ & F—! i
i 1CRP| \Y————
T 1ASH ICHR -
tRCD
1CAS
CAS \ y——————————
&K ?
t
SRy ASC
tRAD tRAL
tRAH
A tCAH
4
ADDRESS ROW COLUMN
K
tRCH
IRCS }‘—b tRRH
— N
WE tCAC
t
A 1OFF
tRAC
7(
Dour L VALID OUTPUT
A

* M ; Don't care

FIGURE 7. HIDDEN REFRESH CYCLE
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GoldStar

GM71C4100A/AL
tRASC
tRHCP tRP
- N fo
K 7 \_
T
tCSH tPC tRSH tCRP
tRCD ICAS tcp tCAS 1cp 1CAS
CAS
A VR ‘
7 \
tRAD
llASR -~ tASC 1RAL
tCAH tASC | |tCAH tAsC
ICAH
|
4
ADDR ROW COL. coL. coL.
\ N
tRCS tRCS tRRH
tRCS tRCH 1RCH N tRCH
tCAC ICAC 1CAC
tAA
tRAC
1OFF {OFF
Dout 7~ VALID 3 VALID
\OuTPUT OUTPUT
7

* M Don’t Care

FIGURE 8. FAST PAGE MODE READ CYCLE
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GoldStar GM71C4100A/AL

1RASC [ R
RAS _!K |
X \_
tCSH tPC | 'RSH
IRCD ICAS 1cp 1CAS | 1cp cas | | | 'eARP
. N N X ))‘
T \ A
tASR tRAH

RO TR Vo TS
SR N ROXXKHNND
High-Z2**

Dout

* m ; Don't care

** twCs 2= twes(min)

FIGURE 9. FAST PAGE MODE EARLY WRITE CYCLE
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GoldStar GM71C4100A/AL

tRASC RP_ |
RAS — ASH ﬂ_
N y:
tCSH | tPC tRWL
1RCD ; Tas | fcap
_ - |
CAS ZL—_
¥,
ADDRESS
tCWL
i
twp
WE
1RCS
tDH
DS
X RRREXKERAT)
on OO0
A’A’A’A’A’A’A A’A’A’A’A“’

/ invaLio | / lN\/ALID\, < INVALID &
Bour \ouTtpuT \ OUTPUT, OUTPUT

* M Don’t Care

FIGURE 10. FAST PAGE MODE DELAYED WRITE CYCLE
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GoldStar GM71C4100A/AL

tRASC | t®P

N

ADDRESS

\/\/
N :v P LDT X 2‘A’A

| tCAC
rq——

tAA

Dot / vauD
ouUT “\ OUTPUT

QUTPUT

tRAC tOFF

IACP

*
m Don’t care

FIGURE 11. FAST PAGE MODE READ-MODIFY-WRITE CYCLE
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GoldStar

GM71C4100A/AL

Normal Mode

Set Cycle ™ " Test Mode Cycle Reset Cycle*,*
NIV NIVAN NS
\ \ \
I\ /1N
*CBR or RAS only refresh
** Address, DIN : Don’t care
FIGURE 12. TEST MODE CYCLE
tRC
{RP tRAS tRP
Y )
e N N
RAS
tRPC | | tCSR tCHR | oPn tRPC tCRP
Z_!i T y
{CPN
CAS _/ y.
ws WH
o VAV, v’v’v v’v"’v’v’v’v’v’v’v’v’v’v’v’
e OO
ADDRESS
1OFF
DOUT E High-Z
" M Don't care
FIGURE 13. TEST MODE SET CYCLE
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GM71C4100A/AL

TEST MODE RESET CYCLE

| RP [

RAS

ﬁ—ﬁﬁ

ffg{ L ICSR ICHR Z’E S T-._
r—') T ) a : ; ; ; ‘!
cas _—/ tCPNI [ ws twH
I
__ VAANANN NNV YN \""""VVVVVVVVVV'VV
R BN
WAAANV VWAV VANV N AN VNVVV VY VVANAANAANAANANANNA NN/
oo RN
FIGURE 14. CAS-BEFORE-RAS REFRESH CYCLE
RAS
i Ly N
tCRP RPC {-L
cAS 3
eoress N
DOUT High-Z

+ Refresh address AQ— A9 (AX0-AX9)

FIGURE 15. RAS-ONLY REFRESH CYCLE
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GoldStar GM71C4100A/AL

tRP
RAS ﬁg —
~ __
L 1CSR ICHR | tCPT tRSH s {CRP
] | tcas |
N
' tASC
T 1CAH N
I
tws || WH RCs | tRCH
1 tRRH
_ \ \
WE tCAC %
1AA tOFF

VALID OUTPUT

Cour

* M Don’t care

FIGURE 16. CAS-BEFORE-RAS REFRESH COUNTER CHECK CYCLE (READ)
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GoldStar GM71C4100A/AL

tRP

RAS \ 4
S
{CSR tCHR | | ICPT tRSH tCRP
tcas |
CAS
SL
o tASC
1CAH [
ALYV VY
ooress owm KK
X QMUY NGO
wes tweH
_ AN
we W XS
DS tDH

\/ VVVYV

\/ V".V.V‘Y’V‘VOV" V‘ ’Y‘V‘ . ‘ ‘ ’V’ 1 \/ V‘V VVVVVVVV\AN/
o XOOBBBOBOOBONKN. v mmr  IEEOKOEOSIARY

High-Z

. m Don't care

FIGURE 17. CAS-BEFORE-RAS REFRESH COUNTER CHECK CYCLE (WRITE)
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GM71C4100A/AL

Package Dimensions

0.025(0.63)MIN
0.039(1.00)MAX "

Unit: inche (mmy)

2080 11 omirie
2% zl3 z[%
= 3z 22
3R 83 2%
e ofe =1
82 8 g5
oio oo o
C I I I T N L N N A 2 I—{ 0.008(0.20)
[ 0.661(16.80)MIN | | 0.085(2.16)MIN
! 0.669(17.00)MAX ! i | 0.103(2.61)MAX

0.026(0.66)MIN
0.036(0.91)MAX

0.050(1.27)
TYP
0.015(0.38)MIN

0.021(0.53)MAX

.128(3.25)MIN

] H ] g 148(3.76)MAX
AR AR
- He

1.002(25.46)MIN | 0.104(2.65)MIN
20 ZIP 1.014(25.76)MAX ! H{ 0.120(3.05)MAX
x
HE z/2
o= b
o 2
O o3 3|
5
HEHRERRR RS iy | I i Xy
AREHEE ot 'EUFUH ‘ 0.110(2.80)MIN - 1_0.008(0.20)MIN
iRURe A U U UL L 0.148(3.75)MAX 1 _ ff‘mgﬁ))ﬁAx
0.015(038MIN I} © T 1
4—{ l~— ¢ 050(1.27)
0.023(0.58)MAX | [ T | TP 0.088(2.24)MIN
0.112(2.84)MAX
20(26) TSOP (TYPE II)
gl HNARENERE EEERAREEE! RN
21>
2 O
D =D
IS
88
@) s|s
IRERERERY ERERERERE Jguououu oottt
NORMAL TYPE REVERSE TYPE
0.012(0.30)MIN
| 0.667(16.94)MIN | —
0.683(17.34)MAX I
0.041(1.03)MIN z|3
0.048(1.23)MAX 5 2
S|
s e e A gle
W
0.012(0.30)MIN 0.050(1.270) 0.001(0.03)MIN 3|3
0.020(0.50)MAX f—WP— 0.009(0.023)MAX
T " G.005(0 Z2)MAX
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