@ GoldStar GM23C16000A

GOLDSTAR ELECTRON CO,,LTD. 2Mx 8/1Mx 16 BIT
CMOS MASK ROM

Description Pin Configuration
The GM23C16000A high performance read only
memory is organized either as 2,097,152 x 8 bit 42 DIP 44 SOP
(Byte Mode or as 1,048,576 x 16 bit (Word Mode}
followed by BHE mode select. The GM23C16000A amsdr = e2faw nedh 7 aapone
offers automatic power down controlled by the a7 41[]A8 AL 2 43[] A19
. a7 O3 400 A9 a7 3 427 A8
mask programmed CE or CE input. The low pow- a6 14 38 A0 a7 [ 210 a9
er feature allows the battery operation. The large s s 381 A1t ae L s - % At0
. . e as 6 a7g A2 As []6 Al
size of 16M bit memory density is ideal for charac- a3 07 361 A13 as 07 38 a2
ter generator, data or program memory in micro- A2 E g gi %A114 :g E g gg %23
processor application. ﬁ:, o 10 212 a1 Qo as [ A5
ce/cE 11 32 [J BHE Ao L] 11 3¢ 1 A16
Ves L] 12 313 Vss CEITE [] 12 33[] BHE
Features oe/BEL 13 30 [J D15/A-1 vss ] 13 321] Vss
. - Do ] 14 29 p7 OE/CE [ 14 31 [] D15/A-1
¢ Switchable organiztion o8 H1s 5e 5 D1 0o ] 15 30[] 07
— Byte mode: 2M x 8 bit o1 Ois 2760 6 os [ 16 291 D14
— Word mode: 1Mx 16 bit D9 317 2617 D13 b1 17 28 pe
- o2 [11s 251 05 D98 27 013
® Single +5V Supply prof] 19 241 D12 p2 [ 19 26 ] Ds
¢ TTL compatible pa O 20 2301 D4 D10 g:} 25 %312
* Access Time: 120ns/150ns/200ns {Max| o 22 vee o 1022 2 u Vgc
® Programmable chip enable and output enable
* Low power consumption (Top View) (Top View)
—Operating: 50mA (Max |
—Standby: 50uA {(Max }
¢ Byte or Word switchable by BHE pin {BHE can
be switched on the fly or a DC signal)
® Package: .
GM23C16000A: 42 Pin Plastic DIP (600 mil) Block Diagram
GM23C16000AFW: 44 Pin Plastic SOP (600 mil}
Pin Description ‘ (A1)
CETE —» IR
Control
Pin Function OE/OE  —* Logic Sense Amp Do
BHE — Output .
A0~A19 Address Input l Bufiers R L.
DO~D14 Data Output
D15/A-1 Output Data 15 A9 =1 Address | yemory
{Word Mode)/ I'| Bufters Array
LSB Address {Byte Mode) b
AD o] ecoder
BHE WORD/BYTE Selection
CE/CE* Chip Enable
OE/OE* Output Enable
Vee Power (+5V)
Vss GND
N.C. No Connection
*User Selectable Polarity
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GoldStar GM23C16000A

Absolute Maximum Ratings*

Symbol Parameter Rating Unit
Ta Operating Temperature -10~ +80 °C
Tsrc Storage Temperature -65~ +150 °C
Vee Supply Voltage to Ground Potential -05~7.0 A
Vour Output Voltage -0.5~Vcc+0.5 A
Vin Input Voltage -0.5~Vcc+0.5 \

*Stresses above those listed under "*Absolute Maximum Ratings'' may cause permanent damage to the device.
These are stress ratings only. Function operating of this device at these or any other conditions above those
indicated in the operational sections of this specification is not implied and exposure to absolute maximum rat-
ing conditions for extendes periods may attect device reliability.

Recommended Operating Condition (Vcc=5.0V+10%, Ta=0~70°C)

Symbol Parameter Min Typ Max Unit
Vce Supply Voltage 4.5 5.0 5.5 A%
Vss Supply Voltage 0 0 0 \
Via Input High Voltage 2.2 - Vee+0.3 \Y4
ViL Input Low Voltage -0.3 — 0.8 A

DC Electrical Characteristics (Vcc=5.0V+10%, Ta=0~70°C)

Symbol Parameter Condition Min | Typ | Max | Unit
Vou Output High Voltage Ion=-1mA 2.4 v
VoL Output Low Voltage IoL=3.2mA 0.4 \"
I Input Leakage Current Vin=0V to Ve +10 uA
Loy Output Leakage Current Vour=0V to Vce +10 rA
Icc ((?Ee;r:’a?tl;r;ﬁ ZS'upply Current CE=Vy, CE=V 40 mA
Ise1 Standby Current (TTL) CE=Vm, all Output Open 1 mA
Isp2 Standby Current (CMOS} C_E=Vcc, all Output Open 30 nA

Capacitance (Tao=25°C, f=1.0 MHz)

Symbol Parameter Conditions Min Max Unit
Cr Input Capacitance- Vin=0V 10 pF
Co Output Capacitance Vour=0V 10 pF

Note: Capacitance is periodically sampled and not 100% tested.

372

B 4028757 0004024 105 WA



GoldStar GM23C16000A

Mode Selection

Mode CE/CE | OE/OE | BHE 00~07 08~014 | 015/A-1 | Power
Standby L/H X X High Z High Z Standby
16 Bit
Operating H Data Qut

Data Qut
. H/L .
8 Bit H/L (Lower 8 Bit) High Z - Active
Operating L Data Out
{Upper 8 Bit H
Output
Disable L/H X High Z X

AC Operating Characteristics (Voc=5.0+10%, TA=0~ 70°C)

GM23C16000A-12 GM23C16000A-15 .
Symbol Parameter - - Unit
Min Max Min Max
tre Read Cycle Time 120 150 ns
tACE Chip Enable Access Time 120 150 ns
taa Address Access Time 120 150 ns
taoE Qutput Enable Access Time 60 70 ns
tou Output Hold From Address Change 10 10 ns
toHz Qutput or Chip Disable to 50 60 ns
tchz Qutput High-Z
toLz Output or Chip Enable to
10
tcrz Output Low-Z 10 ns
AC Test Condition +5V
Input Pulse Level 0.4V to 2.4V
Input Rise and Fall Time 10ns 1.9Ka
Input and Output Timming Level 0.8V to 2.0V Dout
Output Load See Fig. 1
9900
100pF~

* Including scope and jig.

Fig. 1 Output Load Circuit

373

BB 4028757 DOO40R25 O41 mA



GoldStar GM23C16000A

TIMING WAVEFORMS
Word Mode (BHE = ViH)/Byte Mode (BHE =VL)

| tRC -
ADD
AO~A10 - ADDA ADD2 X
A-1(*1)

3 tcHz
TE- ACTIVE LOW tacE ——e| . lorz
= 4
CE/CE >§
K
CE. ACTIVE HIGH
OE: ACTIVE LOW *—A0E R PPN
OE/OE
OE: ACTIVE HIGH
Doyr 0o
00-07 VAUD DATA
08~015(*2)

*

(*1) Byte Mode only. A-1 is Least Significant Bit Address. (BHE=WVy)
(*2) Word Mode only. (BHE = Vi)

374

mm y028757 000402k Tes WH



GoldStar

GM23C16000A

Package Dimension

42 DIP

2 055(52 197) MIN
2 075(52 705) MAX

OO rerly
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0 045(1 143) MIN
0.065(1 651) MAX

0530(14.462) MIN
0.550(13.970) MAX
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0 190(4.826) MAX
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0 140(3.556) MAX
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0 015(0 381) MIN I 0 100 (2 54) |0 015(0.381) MIN
0 022(0 §59) MAX TYP 0.035(0 889) MAX

0008 (G 20)
it vt g

0.020(0 50) MIN

0043 (1 10) MAX

1

AR AR AAAAAAR L

‘ L 0 015 (0.405) MIN } 0050 (127) 0.002 (0.05)
17" 0.0185 (0 420) MAX MIN

Q122 (3 10) MAX
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