DATA SHEET

MOS INTEGRATED CIRCUIT

NEC /
1PDA444012L-X

4M-BIT CMOS STATIC RAM
256K-WORD BY 16-BIT
EXTENDED TEMPERATURE OPERATION

Description

The uPD444012L-X is a high speed, low power, 4,194,304 bits (262,144 words by 16 bits) CMOS static RAM.
The uPD444012L-X has two chip enable pins (/CE1, CE2) to extend the capacity.
The uPD444012L-X is packed in 48-pin plastic TSOP (I).

Features

® 262,144 words by 16 bits organization
* ® Fast access time: 70, 85, 100, 120, 150, 200 ns (MAX.)
* Byte data control: /LB (I/O1 - 1/08), /UB (1/O9 - I/016)
* | ow voltage operation
(B version: Vcc = 2.7 to 3.6 V, C version: Vcc = 2.2 to 3.6 V, D version: Vcc = 1.8 t0 3.6 V)
* Operating ambient temperature: Ta = 25 to +85 °C
e QOutput Enable input for easy application
* Two Chip Enable inputs: /CE1, CE2

Part number Access time | Operating supply | Operating ambient Supply current
ns (MAX.) voltage temperature At operating At standby At data retention
\'% °C mA (MAX.) HA (MAX.) HA (MAX.)
uPD444012L-BxxX 70, 85 27103.6 —25 to +85 40 7 7
uPD444012L-CxxX 100, 120 2.2t03.6
* uPD444012L-DxxX " | 150, 200 1.810 3.6

Note Under development

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.
Not all devices/types available in every country. Please check with local NEC representative for
availability and additional information.

Document No. M13961EJ3V0DSO00 (3rd edition)
Date Published July 1999 NS CP (K)

Printed in Japan

The mark % shows major revised points.
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NEC

1PD444012L-X

Ordering Information

’ Operating Operating
Access time
Part number Package supply voltage | temperature Remark
ns (MAX.)
\Y °C
1PD444012LGY-B70X-MJH 48-pin Plastic TSOP (I) 70 2.7103.6 —2510 +85 B version
(12x18 mm) (Normal bent)
1PD444012LGY-B70X-MKH 48-pin Plastic TSOP (I)
(12x18 mm) (Reverse bent)
1PD444012LGY-B85X-MJH 48-pin Plastic TSOP (I) 85
(12x18 mm) (Normal bent)
1PD444012LGY-B85X-MKH 48-pin Plastic TSOP (I)
(12x18 mm) (Reverse bent)
11PD444012LGY-C10X-MJH 48-pin Plastic TSOP (I) 100 221036 C version
(12x18 mm) (Normal bent)
1#PD444012LGY-C10X-MKH 48-pin Plastic TSOP (I)
(12x18 mm) (Reverse bent)
1PD444012LGY-C12X-MJH 48-pin Plastic TSOP (I) 120
(12x18 mm) (Normal bent)
1PD444012LGY-C12X-MKH 48-pin Plastic TSOP (I)
(12x18 mm) (Reverse bent)
UPD444012LGY-D15X-MJH""® 48-pin Plastic TSOP (I) 150 1.8t03.6 D version
(12x18 mm) (Normal bent)
1PD444012LGY-D15X-MKH Note 48-pin Plastic TSOP (I)
(12x18 mm) (Reverse bent)
1PD444012LGY-D20X-MJH " 48-pin Plastic TSOP (I) 200
(12x18 mm) (Normal bent)
uPD444012LGY-D20X-MKH " | 48-pin Plastic TSOP (1)
(12x18 mm) (Reverse bent)

Note Under development

Data Sheet M13961EJ3VODS00
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NEC uPD444012L-X

Pin Configuration (Marking Side)

/xxx indicates active low signal.

48-pin Plastic TSOP (I) (12x18 mm) (Normal Bent)
[ uPD444012LGY-BxxX-MJH ]
[ uPD444012LGY-CxxX-MJH ]
[ uPD444012LGY-DxxX-MJH ]

A15 O—1 / 48 |[=—O A16
A4 O—|2 47F—CO NC
A13 O—3 46F—O GND
Al2 O—=| 4 45 |[=—=O 1/O16
A1l O—5 44 [=—>O /08
A10 O—{ 6 43 |=—O 11015
A9 O—~|7 42 |=—O 1/107
A8 O—|8 41 |[=—>O 11014
NC O—9 40 |=—O 1/1086
NC O—— 10 39 |=—>O 11013
IWE O—> 11 38 |=—O 1105
CE2 O—>{12 37F—O Ve
Ic O———13 36 [=—O /1012
/UB O—— 14 35 [=—O 1104
B O—— 15 34 [=—=O 17011
NC O——— 18 33 fJ«—>O 1103
A17 O— 17 32 fJ=—>O 11010
A7 O— 18 31 f=—=O 1/102
A6 O— 19 30 f«¥—O 1109
A5 O— 20 29 [«—O 1101
A4 O—| 21 28 [«—O /OE
A3 O— 22 27F—O GND
A2 O—] 23 26 |[=— /CE1
Al O—— 24 25 |—O Ao
A0 - A17 : Address inputs
1/01 - 1/016 : Data inputs / outputs
/CE1, CE2 : Chip Enable 1,2
/WE : Write Enable
/OE : Output Enable
/LB, /UB : Byte data select
Vce : Power supply
GND . Ground
NC : No Connection
IC N : Internal Connection
Note Leave this pin unconnected or connect to GND.
Data Sheet M13961EJ3VODS00 3
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NEC 1PD444012L-X

48-pin Plastic TSOP (I) (12x18 mm) (Reverse Bent)
[ uPD444012LGY-BxxX-MKH ]
[ uPD444012LGY-CxxX-MKH ]
[ uPD444012LGY-DxxX-MKH ]

Ale O—| 48 1f=—O A15
NC O— 47 O 2=—O Al14
GND O—— 46 3f=—0 A13
/016 O=—~| 45 4f—0O A12
1108 COre—| 44 5—O A1
/015 Or=—> 43 6|~—O A10
1107 O~—] 42 7O A9
11014 Oe—={ 41 gfl=—0O As
1106 O~—| 40 sl—O NC
11013 O<—] 39 10—O NC
/105 Oe—>| 38 11 |=—O /WE
Vcc()—37o O12<—<>CE2
11012 O=~—| 36 1B3—OIc
1104 O~—>] 35 14— /UB
/011 O=—] 34 15— /LB
/03 Oe—> 33 16 —O NC
/1010 O~—> 32 17 f=—0O A17
1102 Or— 31 18|—0O A7
1109 COr<—-130 19— A6
1101 O<—> 29 20«—0O A5
/IOE O—| 28 21|=—0O M
GND O—— 27 22f=—O A3
/CE1 O—| 26 23[~—0O A2
A0 O—] 25 24 [=—O A1
A0 - A17 : Address inputs
1/01 - 11016 : Data inputs / outputs
/CE1, CE2 : Chip Enable 1,2
/WE : Write Enable
/OE : Output Enable
/LB, /UB . Byte data select
Vce : Power supply
GND . Ground
NC . No Connection
Ic N . Internal Connection
Note Leave this pin unconnected or connect to GND.
4 Data Sheet M13961EJ3VODS00
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NEC uPD444012L-X

Block Diagram

Voo O——

GND O——

AO Address Row Memory cell array
AL . / buffer decoder 4,194,304 bits

/o1 -1/08  — > Sense / Switch

| Input data |— —1 Output data
/o9 - 11016 — l'>— controller Column decoder controller

Address buffer

~~N
/CE1 O—(Q ) D
CE2 OJ_ o
[ d
\.1
/LB O I
s )
/UB O b
[ )
/WE O J ]/
[ )
/OE & e J
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NEC

1PD444012L-X

Truth Table
/CEA CE2 /OE /WE /LB /UB Mode Supply current
1/01 - 1108 1/109 - 11016

H X X X X X Not selected High impedance | High impedance IsB

X L X X X X

L H H H X X Output disable High impedance High impedance lcca
L L Word read Dour Dour
L H Lower byte read Dour High impedance
H L Upper byte read High impedance Dour

X L L L Word write Din Din

L H Lower byte write Din High impedance
H L Upper byte write High impedance Din

X X X X H H Not selected High impedance High impedance Iss™"®

Note /CE1, CE2 = ViHor ViL

Remark x :Don’t care

Data Sheet M13961EJ3VODS00
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NEC uPD444012L-X

Electrical Specifications

Absolute Maximum Ratings

Parameter Symbol Condition Rating Unit
Supply voltage Veo 0.5 10 +4.0 \
Input / Output voltage Vr —0.5™" 1o Vcc + 0.4 (4.0 V MAX.) \%
Operating ambient temperature Ta —2510 +85 °C
Storage temperature Teg 5510 +125 °C

Note -3.0 V (MIN.) (Pulse width : 30 ns)

Caution Exposing the device to stress above those listed in Absolute Maximum Rating could cause
permanent damage. The device is not meant to be operated under conditions outside the limits
described In the operational section of this specification. Exposure to Absolute Maximum Rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition 1PD444012L-BxxX | uPD444012L-CxxX | uPD444012L-DxxX| Unit
MIN. MAX. MIN. MAX. MIN. MAX.

Supply voltage Veo 2.7 3.6 22 3.6 1.8 3.6

High level input voltage ViH 27V <Vcc<36V 2.4 Vec+ 0.4 2.4 Vec+ 0.4 2.4 Vec+ 0.4
22V<Vecec<27V - - 2.0 Vec+ 0.3 2.0 Vec+ 0.3
1.8V<Vecc22V - - - - 1.6 Vec+ 0.2

Low level input voltage Vi -03" | +05 |-03"°| 4083 |-03™°| 02 \Y

Operating ambient Ta —25 +85 —25 +85 —25 +85 °C

temperature

Note —1.5V (MIN.) (Pulse width: 30 ns)

Capacitance (Ta=25°C, f =1 MHz)

Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance Cin Vin=0V 8 pF
Input / Output capacitance Cio Vio=0V 10 pF

Remarks 1. Vn : Input voltage

2. These parameters are periodically sampled and not 100% tested.

Data Sheet M13961EJ3VODS00 7
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NEC 1PD444012L-X

DC Characteristics (Recommended Operating Conditions Unless Otherwise Noted)

Parameter Symbol Test condition Vec 227V Vec 222V Vec21.8V Unit

1PD444012L-BxxX|uPD444012L-CxxX|uPD444012L-DxxX

MIN. | TYP. IMAX.[ MIN. | TYP. IMAX.| MIN. | TYP. |MAX.

Input leakage Iu Vin=0V to Vco -1.0 +1.0]1-1.0 +1.0]1-1.0 +1.0] uA
current
/O leakage Io Vio =0 V to Vee, /CE1 = ViHor -1.0 +1.0|-1.0 +1.0]1-1.0 +1.0| uA
current CE2 = ViLor /WE = ViLor /OE = Vi1
Operating lccar /CE1 = Vi, CE2 = VI, — 40 — 40 — 40 mA
supply current Minimum cycle time, Vec €27V - - - 38 - 38
lvo =0 mA Vec £2.2V - - - - - 35
lccaz /CE1 = Vi, CE2 = Vi, — 10 — 10 — 10
lro =0 mA Vee £2.7V - - - 8 - 8
Vec 2.2V - - - - - 6
lccas /CE1<02V, CE2>Vec—-0.2V, — 8 — 8 — 8
Cycle =1 MHz, lvo = 0 mA,
ViL0.2V, Vec €27V — — — 6 — 6
ViH2 Vec —0.2V Vec £2.2V - - - - - 6
Standby Iss /CE1 = Vihor CE2 = ViLor - 0.6 - 0.6 - 0.6 | mA
supply current /LB =/UB = ViH, Vec 2.7V - - - 0.6 - 0.6
/CE1, CE2=ViorViL | Vcc <22V — — — — — 0.6
IsB1 /CE12Vec—0.2V, 0.5 7 0.5 7 0.5 7 HA
CE2>Vcc-0.2V Veec £2.7V - - 0.4 6 0.4 6
Vec 2.2V - - - - 0.3 5
IsB2 CE2<02V 0.5 7 05 7 0.5 7
Vec 2.7V - - 0.4 6 0.4 6
Vee €22V - - - - 0.3 5
Isez /LB =/UB>=Vcc—-0.2V, 0.5 7 0.5 7 0.5 7
/CE1<0.2V, Voc 2.7V - - 0.4 6 0.4 6
CE22>2Vec-02V Vec £2.2V - - - - 0.3 5
High level VoH lon=-0.5 mA 2.4 2.4 2.4 A
output voltage Vec <27V - 1.8 1.8
Vec 22V - - 1.5
Low level VoL loo=1.0mA 0.4 0.4 0.4 \'

output voltage

Remarks 1. Vi : Input voltage

2. These DC characteristics are in common regardless of package types and access time.
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NEC uPD444012L-X

AC Characteristics (Recommended Operating Conditions Unless Otherwise Noted)

AC Test Conditions

[ uPD444012L-B70X, uPD444012L-B85X ]
Input Waveform (Rise and Fall Time <5 ns)

24V

><1 5V
05V

Output Waveform

Test points

s v><
X1 5V =——————— Test points ——— 1.5 VX

Output Load
1TTL + 50 pF

[ ©PD444012L-C10X, uPD444012L-C12X ]

Input Waveform (Rlse and Fall Time <5 ns)

20V

><1.1 v
03V

Output Waveform

Test points

1.1v><
1.1 v><

X1 .1V =—— Test points

Output Load
1TTL + 30 pF

* [ uPD444012L-D15X, uPD444012L-D20X ]

Input Waveform (Rise and Fall Time <5 ns)

1.6V

XO.Q V =—— Test points
0.2V

Output Waveform

0.9 v><

Test Points

><o.9 v 0.9 v><

Output Load
1TTL + 30 pF

Data Sheet M13961EJ3VODS00 9
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NEC 1PD444012L-X

* Read Cycle

Parameter Symbol Vec 227V Vec 222V Vec21.8V Unit | Condition

puPDA444012L | uPD444012L | uPD444012L | uPD444012L | uPD444012L | uPD444012L
-B70X -B86X -C10X -C12X -D15X -D20X

MIN. [MAX.| MIN. IMAX_| MIN. [IMAX.] MIN. [MAX_.| MIN. IMAX_.| MIN. [MAX.

Read cycle time tro 70 85 100 120 150 200 ns
Address access time taa 70 85 100 120 150 200 ns Note 1
/CE1 access time tcon 70 85 100 120 150 200 ns
CE2 access time tcoz 70 85 100 120 150 200 ns
/OE to output valid toe 35 40 50 60 70 100 ns
/LB, /UB to output valid tea 70 85 100 120 150 200 ns
QOutput hold from toH 10 10 10 10 10 10 ns

address change

/CE1 to output tizt 10 10 10 10 10 10 ns Note 2
in low impedance

CEZ2 to output tize 10 10 10 10 10 10 ns
in low impedance

/OE to output toLz 5 5 5 5 5 5 ns
in low impedance

/LB, /UB to output teLz 10 10 10 10 10 10 ns
in low impedance

/CE1 to output tHz1 25 30 35 40 50 70 ns
in high impedance

CEZ2 to output tHzz 25 30 35 40 50 70 ns
in high impedance

/OE to output torz 25 30 35 40 50 70 ns
in high impedance

/LB, /UB to output teHz 25 30 35 40 50 70 ns
in high impedance

Notes 1. The output load is 1TTL + 50 pF (uPD444012L-BxxX) or 1TTL + 30 pF (uPD444012L-CxxX, -DxxX).
2. The output load is 1TTL + 5 pF.

Remark These AC characteristics are in common regardless of package types.

10 Data Sheet M13961EJ3VODS00
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NEC uPD444012L-X

Read Cycle Timing Chart

pasross oo X A
Y ////? 77
cea o 777777 PANARRRANY
1O (mput) \\\\\\\\\\\\;L\ZZ _ 1/ / / /

o o TRY (7171117
S st (G o YR

Remark In read cycle, /WE should be fixed to high level.

Data Sheet M13961EJ3VODS00 11
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NEC 1PD444012L-X

*  Write Cycle

Parameter Symbol Vec 227V Vec 222V Vec21.8V Unit | Condition
#PD444012L | uPD444012L | uPD444012L | uPD444012L | uPD444012L | uPD444012L
-B70X -B85X -C10X -C12X -D16X -D20X
MIN. [MAX.| MIN. [MAX.| MIN. [MAX.] MIN. [MAX.| MIN. [MAX.| MIN. |[MAX.
Write cycle time twe 70 85 100 120 150 200 ns
/CE1 to end of write tow1 55 70 80 100 120 1860 ns
CE2 to end of write towa 55 70 80 100 120 160 ns
/LB, /UB to end of write tew 55 70 80 100 120 160 ns
Address valid to end of write taw 55 70 80 100 120 160 ns
Address setup time tas 0 0 0 0 0 0 ns
Write pulse width twe 50 55 60 85 100 140 ns
Write recovery time twr 0 0 0 0 0 0 ns
Data valid to end of write tow 30 35 40 60 80 100 ns
Data hold time toH 0 0 0 0 0 0 ns
/WE to output twhHz 25 30 35 40 50 70 ns Note
in high impedance
Qutput active tow 5 5 5 5 5 5 ns
from end of write

Note The output loadis 1TTL + 5 pF.

Remark These AC characteristics are in common regardless of package types.
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NEC uPD444012L-X

Write Cycle Timing Chart 1 (/WE Controlled)

twe
Address (Input) >< ><
towi
/CE1(Input)§§§-\-&§ 71////////////
towz
CE2 (Input) { { { / ]l \\\\\\\\\\\\\\
taw
tas twp twr
/WE (Input) X‘\X‘ 7Z
tew
e we i \NNNK 1L
twhz ) . tow ton
1/O (Input / Output) Indefinite data out ;-EE—Z-:‘;:%E_ Indefinite data out

dance dance

Cautions 1. During address transition, at least one of pins /CE1, CE2, /WE should be inactivated.
2. When /O pins are in the output state, do not apply to the I/O pins signals that are
opposite in phase with output signals.

Remarks 1. Write operation is done during the overlap time of a low level /CE1, /WE, /LB and/or /UB, and a
high level CE2.

2. If /CE1 changes to low level at the same time or after the change of /WE to low level, or if CE2
changes to high level at the same time or after the change of /WE to low level, the I/O pins will
remain high impedance state.

3. When /WE is at low level, the I/O pins are always high impedance. When /WE is at high level,
read operation is executed. Therefore /OE should be at high level to make the I/O pins high

impedance.

Data Sheet M13961EJ3VODS00 13
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NEC 1PD444012L-X

Write Cycle Timing Chart 2 (/CE1 Controlled)

twe

Address (Input) ><
tas tow1

/CE1 (Input) XK\XK 7Z

towe

ce2(npuy /[ / / MZ SY\\\\\\\\\\\\

taw

twp

et SRR 7717777

N

tew

|

T NN L

High impedance ] High
/O (Input) ————————————————— Data in impedance

Cautions 1. During address transition, at least one of pins /CE1, CE2, /WE should be inactivated.

2. When I/O pins are in the output state, do not apply to the I/O pins signals that are
opposite in phase with output signals.

Remark Write operation is done during the overlap time of a low level /CE1, /WE, /LB and/or /UB, and a high level
CE2.

14 Data Sheet M13961EJ3VODS00
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NEC uPD444012L-X

Write Cycle Timing Chart 3 (CE2 Controlled)

twe

Address (Input) ><
tow1

/GE1 (Input) WWK 71/ / / / / / /

tas towz

CE2 (Input) 71/ 7ZAW XK
e SRR 7777777
/LB, /UB (Input) W‘ Z///////

, tow ,
High impedance . High
VO (Input) ——————=——————————— Datain - — —=——
impedance

Cautions 1. During address transition, at least one of pins /CE1, CE2, /WE should be inactivated.

twe

N

N

2. When /O pins are in the output state, do not apply to the I/O pins signals that are
opposite in phase with output signals.

Remark Write operation is done during the overlap time of a low level /CE1, /WE, /LB and/or /UB, and a high level
CE2.

Data Sheet M13961EJ3VODS00 15
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NEC 1PD444012L-X

Write Cycle Timing Chart 4 (/LB, /UB Controlled)

twe

Address (Input) ><
tow1

CSILEIANNNNNNN 111111/

towe

ce2(npuy /' / /[ / MZ 3K\\\\\\\\\‘\

taw

twp

e SRR 7777777

tas tBw

/LB, /UB (Input) 3{\3‘ 7[

| tow ton
High impedance ] High
/O (lnput) —————————————————— Data in R
impedance

Cautions 1. During address transition, at least one of pins /CE1, CE2, /WE should be inactivated.

N

2. When /O pins are in the output state, do not apply to the 1/O pins signals that are

opposite in phase with output signals.

Remark Write operation is done during the overlap time of a low level /CE1, /WE, /LB and/or /UB, and a high level
CE2.

16 Data Sheet M13961EJ3VODS00
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NEC

uPD444012L-X

Low Vcc Data Retention Characteristics (Ta = —25 to +85 °C)

Parameter Symbol Test Condition Vec 227V Vec 222V Vec21.8V Unit
uPD444012L uPD444012L uPD444012L
-BxxX -CxxX -DxxX
MIN. | TYP. [MAX.[ MIN. | TYP. [MAX.| MIN. | TYP. |MAX.

Data retention Veeort | /CE12Vec—-0.2V, 2.0 3.6 1.5 3.6 1.5 3.6 \"
supply voltage CE22Vcc-02V

Veoorz | CE2<0.2V 2.0 36|15 36|15 3.6

Veceors | /LB=/UB2>2Vecc—-0.2V, 2.0 3.6 1.5 3.6 1.5 3.6

/CE1<02V,CE22>2Vec—-0.2V

Data retention lccori Veec =3.0V,/CE12Vec—-0.2V, 0.5 7 0.5 7 0.5 7 UA
supply current CE22>Vec-02VorCE2<02V

lccorz | Vec=3.0V, CE2<0.2V 0.5 7 0.5 7 05 7

lccorz | Vee=3.0V,/LB=/UB2Vcc—0.2V, 0.5 7 0.5 7 0.5 7

/CE1<02V,CE22Voc-0.2V
Chip deselection tcor 0 0 0 ns
to data retention
mode
Operation tr trc™"® trc™"® trc™"® ns
recovery time
Note trc : Read cycle time
Data Sheet M13961EJ3VODS00 17
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NEC 1PD444012L-X

Data Retention Timing Chart
(1) /CE1 Controlled

tcor Data retention mode ]

3.0V

Note

Vee (MINL)

Vi (MIN.)
Veceor (MIN)

rys
L

/CE1=Vcc—-02V

VIL(MAX.) m T T T T T T T T T T T T T TTmTomTooTomoooooooes

Note B version:2.7 V, Cversion:2.2V, Dversion: 1.8V

Remark On the data retention mode by controlling /CE1, the input level of CE2 must be = Vcc — 0.2 V or
< 0.2 V. The other pins (Address, I/O, /WE, /OE, /LB, /UB) can be in high impedance state.

(2) CE2 Controlled

tecor Data retention mode ]

3.0V

Note

Voo (MINY™® -

Vin (MIN.)
Veceor (MINL) --

ViL(MAX) == """~
\ CE2<02V /

Note B version:2.7V, Cversion:2.2V, Dversion:1.8V

Remark The other pins (/CE1, Address, I/O, /WE, /OE, /LB, /UB) can be in high impedance state.
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NEC uPD444012L-X

(3) /LB, /UB Controlled

tcor Data retention mode ) tr
3.0V
Voo (MINYN®
Vi (MIN.)
Vceor (MIN.) %
/LB, /UB 2 Vcc— 0.2V
ViL (MAX.)
GIND - o oo e m e e e e

Note B version:2.7 V, Cversion :2.2 V, Dversion:1.8V

Remark On the data retention mode by controlling /LB and /UB, the input level of /CE1 and CE2 must be
= Vcc— 0.2 Vor £0.2 V. The other pins (Address, I/O, /WE, /OE) can be in high impedance state.
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NEC 1PD444012L-X

Package Drawings

48 PIN PLASTIC TSOP (I) (12x18)

detail of lead end

1 L/ o 48
[== =] rF
[== ==
[== ==
[== == —G
= ==
[== ==
[== ==
[== ==
E - (7]
[== + ==]
== = ‘
= =  S—
[== == RN
(== =] Q
(== mm}
== =] L
EE =
24 0 o 25 S
—E
=]
| J
Il
_________________ e
- D
NOTES ITEM MILLIMETERS __ INCHES
1. Controlling dimension — Millimeter. +0.005
o o _ A 12.0+0.1 0.472%3:002
2. Each lead centerline is located within 0.10 mm (0.004 inch) of
its true position (T.P.) at maximum material condition. B 0.45 MAX. 0.018 MAX.
c 0.5 (T.P.) 0.020 (T.P.)
3. "A" excludes mold flash. (Includes mold flash : 12.4 mm MAX. . +0.002
<0.489 inch MAX.>) D 0.22£0.05  0.90929.603
E 0.1+£0.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
+0.003
G 1.0£0.05 0.039_0_002
+0.004
I 16.4£0.1 0.64673 005
+0.009
J 0.8+0.2 0.03179 008
+0.002
K 0.145+0.05 0.0067 5505
L 0.5 0.020
M 0.10 0.004
N 0.10 0.004
+0.008
P 18.0%0.2 0.709%5°60%
Q 3°73; 3°+3;
R 0.25 0.010
+0.006
s 0.60+0.15 0.024%5°607
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NEC uPD444012L-X

48 PIN PLASTIC TSOP (I) (12x18)
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NOTES ITEM MILLIMETERS  INCHES
1. Controlling dimension — Millimeter.
g A 12.0+0.1 0.472+3-30%
2. Each lead centerline is located within 0.10 mm (0.004 inch) of
its true position (T.P.) at maximum material condition. B 0.45 MAX. 0.018 MAX.
c 0.5 (T.P.) 0.020 (T.P.)
3. "A" excludes mold flash. (Includes mold flash : 12.4 mm MAX. D . 4+0.002
<0.489 inch MAX.>) 0.22+0.05 0.009_5'603
E 0.1+0.05 0.004+0.002
F 1.2 MAX. 0.048 MAX.
+0.003
G 1.0+0.05 0.039_0_002
+0.004
I 16.4+0.1 0.646-3-8902
+0.009
J 0.8+0.2 0.031*3'008
+0.002
K 0.145+0.05  0.006%3'905
L 0.5 0.020
M 0.10 0.004
N 0.10 0.004
+0.008
P 18.0+0.2 0.709%5°009
Q 3°+5e 3°+3%
R 0.25 0.010
+0.006
s 0.60+0.15 0.024%500%
S$48GY-50-MKH1
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