












































































































































































































































































































































































































































































































































































































































HN62415 Series 

• PIN ARRANGEMENT (cont.) 

HN62415F Series 

NC 
A17 

A7 
A6 45 
A5 44 
A4 43 
A3 42 
A2 41 
Al 40 
AO 39 
NC 48-LEAD 38 
NC SOP 37 
NC TOPVIEW 36 

CE 
Vss 
OE 
DO 
08 
01 
09 
02 

010 
03 

011 

Note: 
Pins 11,12,13,36,37, 
and 38 are connected 
to the inner lead frame. 

HN62415FP Series 
HN62415TFP Series 

35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 

NC 
A8 
A9 
Al0 
All 
A12 
A13 
A14 
A15 
A16 
NC 
NC 
NC 
BHE 
Vss 
015/A-l 
07 
014 
06 
013 
05 
012 
04 

Vee 

(PlnT248.HN62415) 

• PIN DESCRIPTION 

Pin Name Function 

Ao -A17 Address 

A_1 Address (Word-Wide) 

Do - 015 Output 

CE Chip Enable 

OE Output Enable 

BHE Byte Enable 

Vee Power Supply 

Vss Ground 

NC No Connection 

�~�~�~�~�~�~�~�~�~�~�~� 
A3 1 33 A13 
A2 2 32 A14 
A1 3 31 A15 
AO 4 30 A16 
CE 5 44-LEAD 29 BHE 
NC 6 

QFPandTQFP 
28 NC TOP VIEW 

Vss 27 Vss 
OE 26 015/A-1 
DO 25 07 
08 24 014 
01 11 23 06 

C\lC')-.tIt)CO ...... CO <» 0 .... C\I ..- ..- ,.... ,.... ,.... ,.... ..... .... C\I C\I C\I 

<» C\I 0 C') .... () 8 -.t C\I It) C') 
CCEiCEiz::>CEiCEi 

(PIn044.HN62415) 
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• 

• 

PIN ARRANGEMENT (cont.) 

HN62415TI Series 

BLOCK DIAGRAM 

AO 

~ 
A17 

BHE 

(A-1) 1 

OE 

NC 
NC 

A17 
A7 
A6 
AS 
A4 
A3 
A2 
A1 
AO 
CE 

Vss 
OE 
00 
08 
01 
09 
02 

010 
03 

011 

Address 
Buffer 

L'_ ., _ .:. ~":. •.. _._~,-,-,-"-, ,--"--,..>...<L_'--~. "c, __ --'.._~---"-

10 44 NC 
2 43 NC 
3 42 A8 
4 41 A9 
5 40 A10 
6 39 A11 
7 38 A12 
8 37 A13 
9 36 A14 
10 35 A15 
11 44-LEAD 34 A16 

TSOP 
12 TOP VIEW 33 SHE 
13 32 Vss 
14 31 015/A1 
15 30 07 
16 29 014 
17 28 06 
18 27 013 
19 26 05 
20 24 012 
21 23 04 
22 22 Vee 

3-State 
Memory 

Hex! Output 
Array Byte Buffer 

Notes: 1. • : A.1 is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,H : 16-bit (015 - Do) 

BHE=V1L : a-bit (07 - Do) 
When BHE is low, 014 - Os are in high impedance states. 

HITACHI 

HN62415 Series 

(PlnT244.HN62415) 

DO 

~ 
015/(07) 

(BD.HN62415) 
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HN62415 Series ---------------------

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.3 to +7.0 

Terminal Voltage 1 VT -0.3 to Vee + 0.3 

Operating Temperature Range TOPA o to +70 

Storage Temperature Range TSTG -55 to +125 

Temperature Under Bias TBIAS -20 to +85 

Notes: 1. With respect to V ss. 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Max. Unit 

Input Leakage Current III - 10 r.tA 

Test Condition 

VIN = 0 to Vee 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current ILo - 10 r.tA CE = 2.2V, Vour = 0 to Vee 

Operating Vee Current lee - 50 rnA Vee = 5.5 V, IDour = 0 rnA, tAe= Min. 

Standby Vee Current ISB - 30 itA Vee = 5.5 V, CE ~ Vee-0.2V 

Input Voltage VIH 2.2 Vec+0.3 V 

VIL -0.3 0,8 V 

Output Voltage VOH 2.4 - V IOH = -205 r.tA 

VOL - 0.4 V IOL = 1.6 rnA 

HITACHI 
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• AC ELECTRICAL CHARACTERISTICS FOR READ OPER.ATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.8 V 12.4 V 
• Input rise and fall times: :5:10 ns 

HN62415 series 

• Output load: 
• Input/Output Timing Reference level: 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62415·15 HN62415·20 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tAC 150 - 200 - ns 

Address Access Time tAA - 150 - 200 ns 

CE Access Time tACE - 150 - 200 ns 

OE Access Time toe - 70 - 100 ns 

SHE Access Time tBHE - 150 - 200 ns 

Output Hold Time from taHA 0 - 0 - ns 
Address Change 

Output Hold Time tOHC 0 - 0 - ns 
from CE 

Output Hold Time tOHO 0 - 0 - ns 
from OE 
Output Hold Time tOHB 0 - 0 - ns 
from SHE 

CE to Output in High Z' tCHZ - 70 - 70 ns 

OE to Output in High Z' tOHZ - 70 - 70 ns 

SHE to Output in High Z' tBHZ - 70 - 70 ns 

CE to Output in Low Z tCLZ 10 - 10 - ns 

OE to Output in Low Z tOLZ 10 - 10 - ns 

SHE to Output in Low Z taLZ 10 - 10 - ns 

Note: 1. tCHZ' tOHZ' and tBHZ are defined as the time at which the output becomes an open Circuit and 
are not referenced to output voltage levels. 

HITACHI 
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HN62415 Series ----------------------

• READ TIMING WAVEFORM 
Word Mode (BHE = VIH) or Byte Mode (BHE = VI L) 

Address It 
I\. 

- /-tOHA 
tAA 

CE " I I 
t ACE tCHZ 

tCLZ tOHC- --
OE " It 

tOE tOHZ 

~ tOHO- --
Data Out 

High Z 00() V Data Valid O¢ HighZ 

(TD.R.HN62415) 

Note: 1. tOHA ' tOHC ' tOHO are determined by the faster time. 
2. tAA , tACE ' tOE are determined by the slower time. 
3. tCLZ ' tOLZ are determined by the slower time. 

Word Mode/Byte Mode Switch 

HighZ 

SHE 

Data Valid 

High Z 
Data Valid 

tBHZ 
(TD.R1.HN62415) 

Note: 1. CE and OE are enabled, A'7 to Ao are valid. __ 
2. D,JA., pin is in the output state when BHE is high, CE and OE are enabled. There­

fore, the input signals of opposite phase to the output must not be applied to them. 

HITACHI 
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HN62444 Series ----------
4M (256K x 16-blt) and (512K x 8-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62444 is a4-Megabit CMOS Mask Prbgrammable 

Read Only Memory organized as 262,144 x 16-bit and 524,288 x 8-
bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high Performance to be 
used as a character generator in laser printers. 

Hitachi's HN62444 is offered with JEDEC-Standard pinouts in 
4O-pin Plastic DIP and 48-lead Plastic SOP packages. The HN62444 
is also packaged in a 44-lead Plastic TFP and a 44-lead Plastic 
TQFP. 

• FEATURES 
• Single Power Supply: 

Vcc =5V±10% 
• Fast Access Time: 

100 ns (max) 
• Low Power Consumption: 

Active Current: 150 mW (typ) 
Standby Current: 5/lW (typ) 

• User Selectable Organization: 
256K x 16-bit (Word-Wide) 
512K x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TIL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

4O-pin Plastic DIP 
44-lead PljlStic QFP 
44-lead Plastic TQFP 
48-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time 
HN62444P-10 100 ns 

HN62444FP-10 100 ns 

HN62444TFP-10 100 ns 

HN62444F-10 100 ns 

Package 
4O-pin Plastic DIP 

(DP-40) 
44-lead Plastic QFP 

(FP-44A) 
44-lead Plastic TQFP 

(TFP-44) 
48-lead Plastic SOP 

(FP-48DA) 

HITACHI 

(DP-40) 

(FP-44A) 

(TFP-44) 

(FP-48DA) 
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HN62444 Series 

• PIN ARRANGEMENT 

HN62444P Series 

A17 10 
A7 2 
A6 3 
A5 4 
A4 5 
A3 6 
A2 7 
A1 8 
AO 9 
CE 10 4O·PIN 

DIP 
~ 11 TOP VIEW 

OE 12 
DO 13 
08 14 
01 15 
09 16 
02 17 

010 
03 

011 

HN62444FP Series 
HN62444TFP Series 

A3 
A2. 
A1 
AO 
CE 
NC 
Vss 
OE 
DO 
08 
01 

HN62444F Series 

AS NC NC 
A9 A17 A8 
A10 A7 A9. 
A11 A6 A10 
A12 A5 A11 
A13 A4 A12 
A14 A3 A13 
A15 A2 A14 
A16 A1 A15 
BHE AO A16 
Vss NC NC 
0151A·1 
07 

NC 48-LEAO NC SOP 
NC TOP VIEW NC 

014 CE 14 BHE 
06 
013 

Vss 15 Vss 
OE 16 0151A-1 

05 DO 17 07 
012 08 18 014 
D4 01 19 D6 
Vee 09 20 013 

02 21 05 
010 22 012 
03 23 04 

011 24 Vee 

Note: Pins 11, 12, 13, 36, 37 and 38 are connected 
to the inner lead frame. 

(PInT248.HN62444) (PlnD40.HN62444) 

~~~~~~~~~~~ 
1 33 
2 32 
3 ~ 

44-LEAD 
QFP AND TQFP 

TOP VIEW 

30 
29 
28 
27 
26 
25 
24 

11 23 
~~:~~t::~~~N~ 

HITACHI 

A13 
A14 
A15 
A16 
BHE 
NC 
Vss 
0151A-1 
07 
014 
06 

(Pln044.HN62444) 

5-42 Hitachi America, Ltd.· 2000 Sierra Point Pkwy.· Brisbane, CA94005·1819· (415) 589-8300 



• PIN DESCRIPTION 

Pin Name 

Ao - A17 

A_I 

Do - 015 

CE 

OE 

BHE 

Vee 

Vss 

NC 

• BLOCK DIAGRAM 

AO 

~ 
A17 

BHE 

(A-1) 1 

OE 

Address 
Buffer 

Function 

Address 

Address (Word-Wide) 

Output 

Chip Enable 

Output Enable 

Byte Enable 

Power Supply 

Ground 

No Connection 

Memory 

Array 
Hex! 
Byte 

3-State 

Output 

Buffer 

Notes: 1_ • : A_I is the Least Significant Address bit in Byte-Wide Mode_ 
2. BHE=VIH : 16-bit (015 - Do) 

BHE=V1L : a-bit (07 - Do) 
When BHE is low, 014 - De are in high impedance states. 

HITACHI 

HN62444 Series 

DO 

~ 
015/(07) 

(BD_HN62444) 
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HN62444 Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.3 to +7.0 

Terminal Voltage 1 VT -0.3 to Vee '+ 0.3 

Operating Temperature Range TOPR o to +70 

Storage Temperature Range TSTG -55 to +125 

Temperature Under Bias TBIAS -20 to +85 

Notes: 1. With respect to V SS. 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, VIN = 0 V, f = 1MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Max. Unit Test Condition 

Input Leakage Current ILl - 10 j.LA VIN 1= 0 to Vee 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current 'LO - 10 j.LA CE = 2.4 V, VOUT = 0 to Vee 

Operating Vee Current Icc - 60 rnA Vee = 5.5 V, IOOUT = 0 rnA, tRe= min. 

Standby Vee Current 19B - 30 j.LA Vee = 5.5 V, CE;:: Vee - 0.2V 

Input Voltage VIH 2.4 Vee+0.3 V 

VIL -0.3 0.45 V 

Output Voltage VOH 2.4 - V IOH = -205 j.LA 

VOL - 0.4 V IOL = 1.6 rnA 

HITACHI 
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HN62444 Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ±10%. Vss = 0 V. Ta = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Input/Output Timing Reference level: 

Item Symbol Min. 

Read Cycle Time tRC 100 

Address Access Time tM -
CE Access Time tACE -
OE Access Time tao -
BHE Access Time taHE -
Output Hold Time from 10HA 0 
Address Change 

Output Hold Time tDHC 0 
from CE 

Output Hold Time 1oHO 0 
from OE 

Output Hold Time tDHB 0 
from BHE 

CE to Output in High Z' tcHZ -
OE to Output in High Z' 10HZ -
BHE to Output in High Z' tBHZ -
CE to Output in Low Z tcLZ 5 

OE to Output in Low Z tau 5 

BHE to Output in Low Z tBLZ 5 

0.45 V 12.4 V 
s 10 ns 
1 TIL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

Max. Unit 

- ns 

100 ns 

100 ns 

55 ns 

100 ns 

- ns 

- ns 

- ns 

- ns 

40 ns 

40 ns 

40 ns 

- ns 

- ns 

- ns 

Note: 1. tcHz'1oHZ. and ~ are defined as the time at which the output becomes an open circuit and 
are not referenced to output voltage levels. 

HITACHI 
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HN62444 Series 

• READ TIMING WAVEFORM 
Word Mode (BHE = VIH) or Byte Mode (BHE = VI L) 

Address w 

CE 
- I-- tOHA 

tM 

" I 
t ACE tCHZ 

tCLl tOHC- l-
OE I 

tOE tOHZ 

~ tOHO_ --
Data Out 

HighZ O<X)V Data Out Valid J\ HighZ 
y 

(TO.R.HN62444) 

Note: 1. IoHA' toHC ' tDHO are determined by the faster time. 
2. tM , tACE ' tOE are determined by the slower time. 
3. leu' tau are determined by the slower time. 

Word ,Mode/Byte Mode Switch 

HighZ 

BHE 

Data Valid 

HighZ 
Data Valid 

tBHZ 
(TD.R1.HN62444) 

Note: 1. If CE and OE are enabled, A'9 to Ao are valid. _ _ 
2. D,iA.,pin is in the output state when BHE is high, CE and OE are enabled. Therefore. the 

input signals of opposite phase to the output must not be applied to them. 

HITACHI 
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HN62444B Series Preliminary 

4M (256K x 16-blt) Mask ROM 

• DESCRIPTION 
The Hitachi HN624448 is a 4-Megabit CMOS Mask 

Programmable Read Only Memory organized as 262,144 x 16 bit. 
The low power consumption of this device makes it ideal for 

battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN624448 is offered with JEDEC-Standard pinouts in 
40-pin Plastic DIP and 44-lead PLCC packages. The HN624448 is 
also packaged in a 44-lead Plastic SOP. 

• FEATURES 
• Single Power Supply: 

Vcc =5V±100/0 
• Fast Access Time: 

100 ns (max) 
• Low Power Dissipation: 

Active Current: 150 mW (typ) 
Standby Current: 5 f.1W (typ) 

• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide EPROM Pinout 
• Packages: 

4O-pin Plastic DIP 
44-lead PLCC 
44-lead Plastic SOP 

• ORDERING INFORMAnON 

Type No. Access Time 
HN624448P-10 100 ns 

HN624448CP-10 100 ns 

HN624448F8-10 100 ns 

• BLOCK DIAGRAM 

AO 

It 
Address Memory 
Buffer Array 

A17 

CE 

OE 

Package 
40-pin Plastic DIP 

(DP-40) 
44-lead PLCC 

(CP-44) 
44-lead PlastiC SOP 

(FP-44D) 

3·State 
Output 
Buffer 

DO 

It 
015 

(BD.HN62444B) 

HITACHI 

(DP-40) 

(CP-44) 

(FP-44D) 
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HN62444B Series 

• PIN ARRANGEMENT 

HN62444BP Series HN62444BFB Series 

NC 10 VCC NC 44 VCC 
CE 2 A17 NC 43 NC 

015 3 A16 NC 42 NC 
014 4 A15 Ce 41 A17 
013 5 A14 015 40 A16 
01? 6 A13 014 39 A15 
011 7 A12 013 38 A14 
010 8 A11 012 37 A13 
09 9 4O-PIN A10 011 44-LEAD 36 A12 

08 10 DIP A9 010 SOP 35 A11 
TOP VIEW 09 TOP VIEW 34 A10 

Vss 11 Vss 08 33 A9 07 12 A8 Vss 32 Vss 06 13 A7 07 31 AS 
05 14 A6 06 30 A7 
D4 15 A5 05 29 A6 
03 16 A4 04 28 AS 
02 17 A3 03 27 A4 
01 18 A2 02 26 A3 
00 19 A1 01 25 A2 
OE 20 AO 00 24 A1 

OE 23 AO 

(PinD40.HN62444B) (PinT244.HN62444B) 

HN62444BCP Series 

013 014 015 CE NC NC VCC A17 A16 A15 A14 

• PIN DESCRIPTION 

Pin Name Function 

Ag - Ai7 Address 
44-LEAD DO - 015 Output 

PLCC 
TOP VIEW CE Chip Enable 

OE Output Enable 

Vee Power Supply 

V Ground 

NC No Connection 

03 02 01 00 OE NC AO A1 A2 A3 A4 

(Pln044.HN62444B) 
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--------------------- HN62444B Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage' Vee -0.3 to +7.0 

All Input and Output Voltage' VT -0.3 to Vee + 0.3 

Operating Temperature Range TOPA o to +70 

Storage Temperature Range TSTG -55 to +125 

Temperature Under Bias TB1AS -20 to +85 

Note: 1. Relative to V ss' 

• CAPACITANCE 
(Vee = 5V ± 5%, Vss = OV, T. = 25°C, V1N = OV, f = 1 MHz) 

Item Symbol Min. Typ. ,Max. Unit 

Input Capacitance C1N - - 15 pF 

Output Capacitance COUl - - 15 pF 

Note: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 5%, Vss = OV, T. = 0 to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Input Leakage Current III - - 10 I1A 

Test Condition 

V1N = 0 to V ee 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current ILO - - 10 I1A CE = 2.4, VOUT = 0 to Vee 

Operating Vee Current Icc - - 100 mA V cc = 5.5 V, IDOUT = 0 mA, tAe = min. 

Standby Vee Current ISBI - - 30 I1A Vee = 5.5 V,CE ~ V cc to -0.2V 

ISB2 - - 3 mA Vee = 5.5 V, CE ~ 2.4V 

Input Voltage V1H 2.4 - Vee+0.3 V 

V1L -0.3 - 0.45 V 

Output Voltage VOH 2.4 - - V IOH = -400 I1A 
VOL - - 0.4 V IOL = 2.1 mA 

HITACHI 
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HN62444BSeries -----,...-------.......;.---------

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 5%, Vss = OV, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.45/2.4V 
• Input rise and fall times: ~ 10 ns 
• Output load: 
• Input/Output Timing Reference level: 

1 TIL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62444B Test 
Item Symbol Min. Max. Unit 

Read Cycle Time tRC 100 - ns 

Address Access Time tM - 100 ns 

Chip Enable Access Time tACE - 100 ns 

Output Enable Access toe - 55 ns 
Time 

Output Hold Time from tOHA 0 - ns 
Address Change 

Output Hold Time from toHC 0 - ns 
Chip Enable 

Output Hold Time from toHO 0 - ns 
Output Enable 

Chip Enable to Output tcHZ - 40 ns 
in High-Z 1 

Output Enable to Output toHZ - 40 ns 
in High-Z 1 

Chip Enable to Output tCLl 5 - ns 
in Low-Z 

Output Enable to Output tou 5 - ns 
in Low-Z 

Note: 1. tcHZ' ~z' are defined as the time at which the output becomes 
an open circuit and are not referred to output voltage levels. 

HITACHI 
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--------------------- HN62444B Series 

• READ TIMING WAVEFORM 

Address \It \/ 
/1\ /1\. 

CE 
- -tOHA 

tAA , / 
/ 

tACE tCHZ 

tCLZ tOHC- I--
OE " / 

1\ 

tOE tOHZ 

tOLZ tOHO- r-
Data Out 

HighZ 
OOO~ Data Out Valid) ~ 

HighZ 

Note: 1. tOHA ' tOHC ' tOHO are determined by the faster time. 
(TD.R.HN62444B) 

2. tM , tACE ' tOE are determined by the slower time. 
3. lcLZ' loLZ are determined by the slower time. 

HITACHI 
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HN62444BN Series ------------- Preliminary 

4M (256K x 16-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62444BN is a 4-Megabit CMOS Mask 

Programmable Read Only Memory organizep as 262,144 x 16-bit. 
The high density and high speed Nibble Access provide enough 

capacity and high performance to be used in a system using a high 
speed 16-bit or 32-bit microcomputer. In addition the low power 
consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN62444B is offered with JEDEC-Standard pinouts in 
40-pin Plastic DIP and 44-lead PLCC packages. The HN62444B is 
also packaged in a 44-lead Plastic SOP. 

• FEATURES 
• Single Power Supply: 

Vee = 5 V± 10% 
• Normal Access Time: 

120 ns (max) 
• Nibble Access Time: 

70 ns (max) 
• Low Power Dissipation: 

Active Current: 150 mW (typ) 
Standby Current: 5 IlW (typ) 

• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide EPROM Pinout 
• Packages: 

40-pin Plastic DIP 
44-lead PLCC 
44-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time 
HN62444BPN-12 120 ns 

HN62444BCPN-12 120 ns 

HN62444BFBN-12 120 ns 

Package 
40-pin Plastic DIP 

(DP-40) 
44-lead PLCC 

(CP-44) 
44-lead Plastic SOP 

(FP-44D) 

HITACHI 

(DP-40) 

(CP-44) 

(FP-44D) 
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-------------------- HN62444BN Series 

• PIN DESCRIPTION 

Pin Name 

Ao -A17 

Do - 015 

CE 

OE 

Vee 

Vss 

NC 

• BLOCK DIAGRAM 

AO 

A1 

A2 

q Address 
Buffer 

A17 

CE 

OE 

Function 

Address 

Output 

Chip Enable 

Output Enable 

Power Supply 

Ground 

No Connection 

Memory 

Array 

Nibble 

Decoder 

HITACHI 

3-State 

Output 
Buffer 

DO 

q 
015 

(BD.HN62444BN) 
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HN62444BN Series 

• PIN ARRANGEMENT 

HN62444BPN Series HN62444BFBN Series 

NC 10 40 VCC 
CE 2 39 A17 

015 3 A16 
014 4 A15 
013 5 A14 
012 6 35 A13 
011 7 34 A12 
010 8 33 A11 
09 9 40-PIN 32 A10 
08 10 DIP 31 A9 TOP VIEW 

Vss 11 30 Vss 
07 12 29 A8 
06 13 28 A7 
05 14 27 A6 
04 15 26 A5 
03 16 25 A4 
02 17 24 A3 
01 18 23 A2 
00 19 22 A1 
DE 20 21 AO 

(PinD40.HN62444BN) 

HN62444BCPN Series 

013 014 015 CE NC NC VCC A17 A16 A15 A14 

012 
011 
010 
09 
08 

Vss 
NC 
07 
06 
05 
04 

44-LEAD 
PLCC 

TOP VIEW 

03 02 D1 DO DE NC AO A1 A2 A3 A4 

(Pin044.HN62444BN) 

HITACHI 

NC 
NC 
NC 
CE 

015 
014 
013 
012 
011 44-LEAD 
010 SOP 

09 TOP VIEW 

08 
Vss 
07 
06 
05 
04 
03 
02 
01 
00 
DE 

VCC 
NC 
NC 
A17 
A16 
A15 
A14 
A13 
A12 
A11 
A10 
A9 
Vss 
A8 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 

(PinT244.HN62444BN) 
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HN62444BN Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage1 Vee -0.3 to +7.0 V 

All Input and Output Voltage1 Vr -0.3 to Vee + 0.3 V 

Operating Temperature Range TOPR o to +70 °C 

Storage Temperature Range TSTG -55 to +125 °C 

Temperature Under Bias T81AS -20 to +85 °C 

Note: 1. Relative to V SS. 

• CAPACITANCE 
(Vee = 5V ± 5%, Vss = OV, T. = 25°C, VIN = OV, f = 1MHz) 

Item Symbol Min. Typ. Max. Unit 

Input Capacitance CIN - - 15 pF 

Output Capacitance COUT - - 15 pF 

Note: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 5%, Vss = OV, T. = 0 to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Input Leakage Current III - - 10 I1A 
Output Leakage Current ILO - - 10 I1A 
Operating Vee Current Icc - - 120 mA 

Standby Vee Current IS81 - - 30 I1A 
IS82 - - 3 mA 

Input Voltage VIH 2.4 - Vee+0.3 V 

VIL -0.3 - 0.45 V 

Output Voltage VOH 2.4 - - V 

VOL - - 0.4 V 

HITACHI 

Test Condition' 

VIN = 0 to V ee 

CE = 2.4, Vour = 0 to Vee 

Vee = 5.5 V, IDOur = 0 mA, tRe = min. 

Vee = 5.5 V,CE ;e: V cc to -0.2V 

Vee = 5.5 V, CE;e: 2.4V 

IOH = -400 I1A 
IOL = 2.1 mA 
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HN62444BN Series ---------------------

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 5%, Vss = OV, Ta = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Input/Output Timing Reference level: 

Item Symbol 

Read Cycle Time tAC 

Nibble Read Cycle Time +NC 

Address Access Time tM 

Nibble Address Access Time +NA 

Chip Enable Access Time tACE 

Output Enable Access tOE 
Time 

Output Hold Time from tOHA 
Address Change 

Output Hold Time from tOHC 
Chip Enable 

Output Hold Time from to~o 
Output Enable 

Chip Enable to Output tCHZ 
in High-Z 1 

Output Enable to Output tOHZ 
in High-Z 1 

Chip Enable to Output tCLZ 
in Low-Z 

Output Enable to Output tOLZ 
in Low-Z 

0.45/2.4V 
$10 ns 
1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62444BN·12 Test 
Min. Max. Unit 

120 - ns 

70 - ns 

- 120 ns 

- 70 ns 

- 120 ns 

- 55 ns 

0 - ns 

0 - ns 

0 - ns 

- 40 ns 

- 40 ns 

5 - ns 

5 - ns 

Note: 1. tOHZ' 10Hz' are defined as the time at which the output becomes 
an open circuit and are not referred to output voltage levels. 

HITACHI 
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HN62444BN Series 

• READ TIMING WAVEFORM 

1) Normal Mode: 

Address V / 
f\' J\. 

CE 
- r-- tOHA 

tAA 
'\ 1/ 

) 

t ACE tCHZ 

tCLZ tOHC- I-

OE , 
)'f 

tOE tOHZ 

tOLZ tOHO- I-

Data Out 
HighZ 00<)/ Data Out Valid ) ~ 

HighZ 

(TD.R.HNS2444BN) 

Note: 1. tOHA ' tOHC ' tOHO are determined by the faster time. 
2. tAA , tACE ' tOE are determined by the slower time. 
3. tCLZ ' tOLZ are determined by the slower time. 

2) Nibble Mode: 

Data Out 

(TD.RN.HNS2444BN) 

Note: CE and OE are enabled. 

HITACHI 
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HN62314B Series --------­
HN623348 Series 
4M (512K x a-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62314B/HN62334B Series is a 4-Megabit CMOS 

Mask Programmable Read Only Memory organized as 524,288 x 8-
bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 

. high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62314B/HN62334B Series are offered with 
JEDEC-Standard Byte-Wide EPROM pinouts in 32-pin Plastic DIP 
and 32-lead Plastic SOP packages. This allows socket replacement 
with EPROMs and Flash Memory. 

• FEATURES 
• Single Power Supply: 

Vee = 5 V± 10% 
• Fast Access Times: 

150 ns/170 ns/200 ns (max) 
• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 IlW (typ) 

• Byte-Wige Data Organization 
• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 

• Packages: 
32-pin Plastic .DIP 
32-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time Package' 

HN62334BP-15 150 ns 32-pin Plastic DIP 

HN62314BP-17 170 ns (DP-32) 

HN62314BP-20 200ns 

HN62334BF-15 150 ns 32-lead Plastic SOP 

HN62314BF-17 170 ns 
, 

(FP-32D) 

HN62314BF-20 200 ns 

HITACHI 

(DP-32) 

(FP-32D) 

• PIN ARRANGEMENT 

HN62314BP/F Series 
HN62334BP/F Series 

NC Vcc 
A16 A18 
A15 A17 
A12 A14 

A7 A13 
A6 A8 
A5 A9 
A4 All 
A3 OE 
A2 Al0 
Al CE 
AO 07 
DO 06 
01 05 
02 04 

Vss 03 

(PinD32.HN62314B,334B) 
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---------------- HN62314B/HN62334B Series 

• PIN DESCRIPTION 

Pin Name 

Ao -A'8 

Do - 07 

CE 

OE 

Vee 

Vss 

NC 

• BLOCK DIAGRAM 

AO 

~ 
A18 

CE 

OE 

Address 

Buffer 

Function 

Address 

Output 

Chip Enable 

Output Enable 

Power Supply 

Ground 

No Connection 

Memory 

Array 

HITACHI 

3-State 

Output 

Buffer 

DO 

~ 
07 

(BD.HN62314B,334B) 
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HN62314B/HN62334B Series -----------------

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.3 to +7.0 

Terminal Voltage 1 VT -0.3 to V cc + 0.3 

Operating Temperature Range TOPA o to +70 

Storage Temperature Range TSTG -55 to +125 

Temperature Under Bias TBIAS -20 to +85 

Notes: 1. With respect to V 55. 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, VIN = 0 V, f = 1MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Max. Unit 

Input Leakage Current III - 10 IlA 

Test Condition 

VIN = 0 to Vee 

Unit 

V 

V 

°C 

°C 

°C 

· Output Leakage Current ILO - 10 !lA CE = 2.2V, VOUT = 0 to Vee 

Operating V cc Current Icc - 50 mA V cc ,; 5.5 V, IDOUT = 0 mA, tAC= min. 

Standby V cc Current ISB - 30 !lA Vcc = 5.5 V, CE ~ Vcc-0.2V 

Input Voltage VIH 2.2 Vcc+0.3 V 

VIL -0.3 0.8 V 

Output Voltage VOH 2.4 - V IOH = -205 !lA 
VOL - 0.4 V IOL = 1.6 mA 

HITACHI 
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----------------- HN62314B/HN62334B Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.8 V / 2.4 V 
• Input rise and fall times: ~10 ns 
• Output load: 
• Input/Output Timing Reference level: 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62334B·15 HN62314B·17 HN62314B·20 

Item Symbol Min. Max. Min. Max. Min. Max. Unit 

Read Cycle Time tRC 150 - 170 - 200 - ns 

Address Access Time tM - 150 - 170 - 200 ns 

CE Access Time tACE - 150 - 170 - 200 ns 

OE Access Time tOE - 70 - 70 - 100 ns 

Output Hold Time from tOHA 0 - 0 - 0 - ns 
Address Change 

Output Hold Time tOHC 0 - 0 - 0 - ns 
from CE 

Output Hold Time tOHO 0 - 0 - 0 - ns 
from OE 

CE to Output in High Z tCHZ 1 - 70 - 70 - 70 ns 

OE to Output in High Z taHZ 
1 - 70 - 70 - 70 ns 

CE to Output in Low Z tCLZ 10 - 10 - 10 - ns 

OE to Output in Low Z taLZ 10 - 10 . - 10 - ns 

Note: 1. tCHZ and tOHZ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 

• READ TIMING WAVEFORM 

Address 
II\. I 

CE 
- /-tOHA 

tAA 
'\ 

I I 
t AcE tCHZ 

tCLZ tOHC- I-
OE 

tOE tOHZ 

tOLZ tOHO- I-

Data Out 
HighZ XX) Data Out Valid I ~ 

HighZ 

(TO.R.HN62314B.334B) 
Note: 1. tOHA ' tOHC ' tOHO are determined by the faster time. 

2. tM, tACE ' tOE are determined by the slower time. 
3. tCLZ ' tOLZ are determined by the slower time. 

HITACHI 
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HN623158 Series -------

4M (512K x a-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62315B Series is a 4-Megabit CMOS Mask 

Programmable Read Only Memory organized as 524,288 x 8-bits. 
The low power consumption of this device makes it ideal for 

battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62315B Series is offered with JEDEC-Standard 
Byte-Wide EPROM pinouts in 32-pin Plastic DIP, 32-lead Plastic 
SOP and 32-lead Plastic TSOP packages. This allows socket 
replacement with EPROMs and Flash Memory. 

• FEATURES 
• Single Power Supply: 

Vee =5 V± 10% 
• Fast Access Times: 

150 ns/200 ns (max) 
• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 IlW (typ) 

• Byte-Wide Data Organization 
• TIL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangement: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 

• Packages: 
32-pin Plastic DIP 
32-lead Plastic SOP 
32-lead Plastic TSOP (Type-II) 

• ORDERING INFORMATION 

Type No. Access Time 

HN62315BP-15 150 ns 

HN62315BP-20 200 ns 

HN62315BF-15 150 ns 

HN62315BF-20 200 ns 

HN62315BTI-15 150 ns 

HN62315BTI-20 200 ns 

Package 

32-pin Plastic DIP 

(DP-32) 

32-lead Plastic SOP 

(FP-32D) 

32-lead Plastic TSOP 

(TIP-32D) 

HITACHI 

(DP-32) 

(FP-32D) 

(TIP-32D) 

Preliminary 
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---------~---------- HN62315B Series 

• PIN ARRANGEMENT 

HN62315BP Series 
HN62315BF Series 

NC Vee 
A16 A18 
A15 A17 
A12 A14 
A7 A13 
A6 A8 
AS A9 
A4 A11 
A3 OE 
A2 A10 
A1 CE 
AO 07 
DO 06 
01 05 
02 04 

Vss 03 

(PinD32.HN62315B) 

• BLOCK DIAGRAM 

AO 

q 
A18 

CE 

OE 

Address 
Buffer 

• PIN DESCRIPTION 

Memory 
Array 

HITACHI 

Pin Name 

Ao -AlB 

Do - 07 

CE 

OE 

Vee 

Vss 

NC 

Function 

Address 

Output 

Chip Enable 

Output Enable 

Power Supply 

Ground 

No Connection 

3-State 
Output 
Buffer 

DO 

q 
07 

(BD.HN62315B) 
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HN62315B Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.3 to +7.0 

Terminal Voltage 1 VT -0.3 to Vee + 0.3 

Operating Temperature Range TOPR o to +70 

Storage Temperature Range TSTG -55 to +125 

Temperature Under Bias TBIAS -20 to +85 

Notes: 1 . With respect to V 55' 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, Ta = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, Ta = 0 to 70°C) 

Item Symbol Min. Max. Unit 

Input Leakage Current ILl - 10 J.LA 

Test Condition 

VIN = 0 to Vee 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current ILo - 10 J.LA CE = 2.2V, VOUT = 0 to Vee 

Operating Vee Current lee - 50 rnA Vee = 5.5 V, IOOUT = 0 rnA, tRee min. 

Standby Vee Current ISB - 30 J.LA Vee = 5.5 V, CE ~ Vee-0.2V 

Input Voltage VIH 2.2 Vee+0.3 V 

VIL -0.3 0.8 V 

Output Voltage VOH 2.4 - V IOH = -205 J.LA 

VOL - 0.4 V IOL = 1.6 rnA 

HITACHI 
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• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.8 V / 2.4 V 
• Input rise and fall times: ::;;10 ns 

HN62315B Series 

• Output load: 
• Input/Output Timing Reference level: 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62315B-15 HN62315B-20 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 150 - 200 - ns 

Address Access Time tAA - 150 - 200 ns 

CE Access Time tACE - 150 - 200 ns 

OE Access Time tOE - 70 - 100 ns 

Output Hold Time from tOHA 0 - 0 - ns 
Address Change 

Output Hold Time tOHC 0 - 0 - ns 
from CE 

Output Hold Time tOHO 0 - 0 - ns 
from OE 

CE to Output in High Z tCHZ 1 - 70 - 70 ns 

OE to Output in High Z tOHZ 1 - 70 - 70 ns 

CE to Output in Low Z teLZ 10 - 10 - ns 

DE to Output in Low Z tOlZ 10 - 10 - ns 

Note: 1. tCHZ and 10HZ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 

• READ TIMING WAVEFORM 

Address 
, \1{ 
J ) 

- -tOHA 
tAA 

CE 

t ACE tCHZ 

tClZ tOHC- -
OE , ~ 

tOE tOHZ 

toLZ tOHO- i-

Data Out 
HighZ XX) Data Out Valid 'A7\ HighZ 

IV 

(TO.R.HN62315B) 

Note: . 1. tOHA ' tOHC ' tOHO are determined by the faster time. 
2. tAA ' tACE ' tOE are determined by the slower time. 
3. tCLZ ' tOlZ are determined by the slower time. 

HITACHI 
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HN62344B Series ---------Preliminary 

4M (512K x a-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62344B is a 4-Megabit CMOS Mask 

Programmable Read Only Memory organized as 524,288 x 8-bit. 
The low power consumption of this device makes it ideal for 

battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62344B is offered with JEDEC-Standard Byte-Wide 
EPROM pinouts in 32-pin Plastic DIP and 32-lead Plastic SOP 
packages. This allows socket replacement with EPROMs and Flash 
Memory. 

• FEATURES 
o Single Power Supply: 

Vee =5V±100/0 
o High Speed Access Time: 

100 ns (max) 
• Low Power Consumption: 

Active Current: 150 mW (typ) 
Standby Current: 5 IlW (typ) 

o Byte-Wide Data Organization 
o TIL-Compatible Inputs and Outputs 
o Three-State Data Outputs 
o Pin Arrangements: 

JEDEC Standard Byte-Wide EPROM 
EPROM and Flash Memory Compatible 

o Packages: 
32-pin Plastic DIP 
32-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time 
HN62344BP-10 100 ns 

HN62344BF-10 100 ns 

• PIN DESCRIPTION 

Pin Name 

~-A18 

Do - 07 

CE 

OE 

Vee 

Vss 

NC 

Package 
32-pin Plastic OIP 

(DP-32) 
32-lead Plastic SOP 

(FP-320) 

Function 

Address 

Output 

Chip Enable 

Output Enable 

Power Supply 

Ground 

No Connection 

HITACHI 

(DP-32) 

• PIN ARRANGEMENT 

HN62344BP Series 
HN62344BF Series 

NC 
A16 
A15 
A12 

A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
00 
01 
02 

Vss 

Vcc 
A18 
A17 
A14 
A13 
AS. 
A9 
A11 
OE 
A10 
CE 
07 
06 
05 
04 
03 

(PinD32.HN62344B) 
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--------------------- HN62344B Series 

• BLOCK DIAGRAM 

AO 

it 
A18 

CE 

OE 

• ABSOLUTE MAXIMUM RATINGS 

Item 

Supply Voltage 1 

All Input and Output Voltage 1 

Operating Temperature Range 

Storage Temperature Range 

Temperature Under Bias 

Notes: 1. With respect to V SS. 

• CAPACITANCE 

Symbol Value 

Vee -0.3 to +7.0 

VT -0.3 to Vee + 0.3 

TOPA o to +70 

TSTG -55 to +125 

TBIAS -20 to +85 

(Vee = 5V ± 10%, Vss = OV, Ta = 25°C, VIN = 0 V, f = 1MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 5%, Vss = 0 V, i. = 0 to 70°C) 

DO 

it 
D7 

Item Symbol Min. Max. Unit Test Condition 

Input Leakage Current III - 10 itA VIN = 0 to Vee 

(BD.HN62344B) 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current ILO - 10 itA CE = 2.4 V, VOUT = 0 to Vee 

Operating Vee Current lee - 60 mA Vee = 5.5 V, IDOUT = 0 mA, tAe= min. 

Standby Vee Current ISBl - 30 ItA Vee = 5.5 V, CE <: Vee - 0.2V 

ISB2 3 mA Vee = 5.5 V, CE <: 2.4V 

Input Voltage VIH 2.4 Vee+0.3 V 

VIL -0.3 0.45 V 

Output Voltage VOH 2.4 - V IOH = -205 ItA 

VOL - 0.4 V IOL = 1.6 mA 

HITACHI 
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HN62344B Series ---------------------

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vec = 5V ± 5%, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.45 V /2.4 V 
• Input rise and fall times: ~ 10 ns 
• Output load: 
• Input/Output Timing Reference level: 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

Item Symbol Min. Max. Unit 

Read Cycle Time tRC 100 - ns 

Address Access Time tM - 100 ns 

Chip Enable Access Time tACE - 100 ns 

Output Enable Access Time lee - 55 ns 

Output Hold Time from Address Change tOHA 0 - ns 

Output Hold Time from Chip Enable tOHC 0 - ns 

Output Hold Time from Output Enable tOHO 0 - ns 

Chip Enable to Output in High Z tCHZ 1 - 40 ns 

Output Enable to Output in High Z tOHZ 1 - 40 ns 

Chip Enable to Output in Low Z tCLZ 5 - ns 

Output Enable to Output in Low Z taLZ 5 - ns 

Note: 1. tcHz' and ~z define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 

• READ TIMING WAVEFORM 

Address )If 
JI\. 

CE 
- -tOHA 

tAA 

" ~ 
J 

t ACE tCHZ 

tCLZ tOHC- I-

OE , ~ 

tOE tOHZ 

toLZ tOHO- I-

Data Out 
HighZ OO<JV Data Out Valid K>¢ HighZ 

(TD.R.HN62344B) 

Note: 1. tOHA ' tOHC ' tOHO are determined by the faster time. 
2. tM, tACE ' tOE are determined by the slower time. 
3. tCLZ ' tOLZ are determined by the slower time. 
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HN62418 Series ----------

8M (512K x 16-blt) and (1 M x 8-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62418 Series is an 8-Megabit CMOS Mask 

Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1,048,576 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62418 is offered with JEDEC-Standard pinouts in 
42-pin Plastic 01 P and 44-lead Plastic QFP packages. The HN62418 
is also packaged in a 44-lead TQFP, a 44-lead PLastic SOP, a 48-
lead PLastic SOP and a 64-lead Plastic QFP . 

• FEATURES 
• Single Power Supply 

Vcc =5V±100/0 
• Fast Access Time: 

150 ns (max) 
• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 JlW (typ) 

• User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TIL-Compatible Inputs and Outputs 
• Three-State Data Outputs . 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic OFP 
44-lead TOFP 
44-lead Plastic SOP 
48-lead Plastic SOP 
64-lead PLastic OFP 

HITACHI 

(DP-42) 

(FP-44A) 

(TFP-44) 

(FP-44D) 

(FP-48DA) 

(FP-64B) 
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HN62418 Series ----.;~---------------.;----------

• ORDERING INFORMATION 

Type No. Access Time Package' 
HN62418P-15 150 ns 42-pin Plastic DIP 

(oP-42) 
HN62418FP-15 150 ns 44-lead PlasticQFP 

(FP-44A) 
HN62418TFP-15 150 ns 44-lead TQFP 

(TFP-44) 
HN62418FB-15 150 ns 44-le.ad Plastic SOP 

(FP-44o) 
HN62418F-15 150 ns 48-lead Plastic SOP 

(FP-48oA) 
HN62418FS-15 150 ns 64-lead Plastic QFP 

(QFP-64) 

• PIN DESCRIPTION 

Pin Name Function 

Ao - Ale Address 

A.l Address (Word-Wide) 

Do -015 

CE 

OE 

BHE 

Vee 

Vss 

NC 

• BLOCK DIAGRAM 

'A18 

CE 

BHE 

Address 
Buffer 

Output 

Chip Enable 

Output Enable 

Byte Enable 

Power Supply 

Ground 

No Connection 

Memory 
Array 

(A'1) 1 -----I ::X>-+----:-' 

Oe 

00 

~ 
0151(07) 

(BD.HN62418) 

Notes: 1. • : A.l is the Least Significant Add{eSsbit in Byte-Wide Mode. 
2. BHE=V,H : 16-bit (ola - Do> . . 

BHE=V1L : 8-bit (07 -Do) .. 
When BHE is low, 014 - o&~re ii'! hiph impedance states. 

HITACHI 
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HN62418 Series 

• PIN ARRANGEMENT 

HN62418P Series HN62418FS Series 

A18 42 NC NC NC 
A17 41 AS A18 NC 

A7 40 A9 A17 AS 
A6 4 39 A10 A7 A9 
AS 5 38 A11 A6 A10 
A4 6 37 A12 A5 A11 
A3 7 36 A13 A4 A12 
A2 8 35 A14 A3 A13 
A1 9 34 A15 A2 A14 
AO 10 

42-PIN 
A16 A1 44-lEAD A15 DIP 33 SOP 

CE 11 TOP VIEW 32 SHE AO TOP VIEW A16 
V...§§ 12 31 Vss CE SHE 
OE 13 30 015/A-1 Vss Vss 
DO 14 29 07 OE 31 0151A-1 
08 28 014 DO 30 07 
01 27 06 08 29 014 
09 26 013 01 28 06 
02 25 05 09 27 013 

010 24 012 02 26 05 
03 23 04 010 25 012 

011 22 Vee 03 24 04 
011 23 Vee 

(PinD42.HN62418) (PinD44.HN62418) 

HN62418F Series A18 NC 
A17 A8 

A7 A9 
A6 4 A10 
A5 5 A11 
A4 6 A12 
A3 7 A13 
A2 8 A14 
A1 9 A15 
AO 10 A16 
NC 11 NC 
NC 12 48-lEAD 

NC SOP 
NC 13 TOP VIEW NC 
CE 14 SHE 
Vss 15 Vss 
OE 16 0151A-1 
DO 17 07 
08 18 014 
01 19 06 
09 20 013 

Note: 
02 21 05 

Pins 11,12,13,36,37 010 22 012 

and 38 are connected 03 23 04 
to the inner lead frame. 011 24 Vee 

(PinT248.HN62418) 
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HN6241S8eries -----------------------

• PIN ARRANGEMENT (cont) 

HN62418FP Series 
HN62418TFP Series 

HN62418FS Series 

A3 
A2 
A1 
AO 
CE 
NC 
Vss 
OE 
DO 
08 
01 

NC 
A4 
A3 
A2 
A1 
NC 
AO 
CE 
NC 
NC 
NC 
Vss 
OE 
NC 
DO 
08 
NC 
01 
09 

~~~~~~~I;;~~~ 
1 33 
2 32 
3 ~ 
4 30 
5 44-LEAD 29 
6 QFP 28 

TOFP 
TOP VIEW 27 

26 
25 

10 24 
11 23 
~~~~~~~~~N~ 

o)NO(,)""O 8~NIO(,) O0C;0C;z:;>0C;0C; 

o ,...co 0 0 .... 
~co"" ........ O ~~ ........ O Z ctc(c(c(zz c(c(z 

64-LEAD 
OFP 

TOP VIEW 

ON o o(')""082!j N O I0 0 zOzC;0C;z:;> c;zoz 

HITACHI 

A13 
A14 
A15 
A16 
BHE 
NC 
Vss 
015/A·1 
07 
014 
06 

NC 
A12 
A13 
A14 
A15 
A16 
NC 
BHE 
NC 
NC 
Vss 
Vss 
0151A·1 
NC 
07 
014 
NC 
06 
013 

(PInQ44.HN62418) 

(PlnQ64.HN62418) 
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---------..,..------------- HN62418 Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.3 to +7.0 

All Input and Output Voltage 1 VT -0.3 to Vee + 0.3 

Operating Temperature Range TOPR o to +70 

Storage Temperature Range TSTG -55 to +125 

Temperature Under Bias TB,AS -20 to +85 

Notes: 1. With respect to V 55' 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Max. Unit 

Input Leakage Current III - 10 IJ.A 

Test Condition 

VIN = 0 to Vee 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current ILo - 10 IJ.A CE= 2.2V, VOUT = 0 to Vee 

Operating Vee Current lee - 50 mA Vee = 5.5 V, IOOUT = 0 mA, tRe= Min. 

Standby Vee Current ISB - 30 IJ.A Vee = 5.5 V, CE;:: Vee-0.2V 

Input Voltage VIH 2.2 Vee+0.3 V 

VIL -0.3 0.8 V 

Output Voltage VOH 2.4 - V IOH = -205 IJ.A 

VOL - 0.4 V IOL = 1.6 mA 

HITACHI 
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HN62418 Series ---------------------.-----

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee'; 5V ± 10%, Vss = 0 V, Ta = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Input/Output Timing Reference level: 

Item Symbol Min. 

Read Cycle Time tAC 150 

Address Access Time tM -
CE Access Time tACE -
OE Access Time toe -
SHE Access Time 'sHE -
Output Hold Time from loHA 0 
Address Change 

Output Hold Time toHC 0 
fromCE 

Output Hold Time loHo 0 
fromOE 

Output Hold Time tOHB 0 
from SHE 

CE to Output in High Z tOHZ 
, -

OE to Output in High Z ~' -
SHE 10 Output in High Z tBHZ 

, -
CE to Output in Low Z leu' 10 

OE to Output in Low Z lou' 10 

SHE to Output in Low Z leu' 10 

. 0.8 V 12.4 V 
s10 ns 
1 TTL Gate + CL 0= 100 pF (Including jig capacitance) 
1.5 V 

Max. Unit 

- ns 

150 ns 

150 ns 

70 ns 

150 ns 

- ns 

- ns 

- ns 

- ns 

70 ns 

70 ns 

70 ns 

- ns 

- ns 

- ns 

Note: 1. tcHZ' ~; and ~ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 

HITACHI 
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-------------------- HN62418 Series 

• READ TIMING WAVEFORM 
Word Mode (BHE = V IH) or Byte Mode (BHE = VI L) 

Address 
, ,V 

)1\ 

- I-tOHA 
tAA 

CE 
, 

) 

tACE tCHZ 

tCLZ tOHC- I-

OE 1/ 

tOE tOHZ 

toLZ tOHO- I-

Data Out 
HighZ JOe V Data Valid K)¢ HighZ 

(TO.R.HN62418) 

Note: 1. toHA' tOHC ' toHO are determined by the faster time. 
2. t ...... ' tACE ' toe are determined by the slower time. 
3. tell ' tall are determined by the slower time. 

Word Mode/Byte Mode Switch 

BHE 

Note: 1. 
2. 

High Z @f:.-----.... ~ 
I- "'I.~ 

HighZ 

Data Valid 

HighZ 
Data Valid 

tBHZ tBHE (TD.Rl.HN62418) 

CE and OE are of select status. AI8 to Ao are fixed. _ _ 
D1!/A-1 terminal is of output state when BHE = VIH, CE and OE are of selected state. 
At this time, an input signal that is of the inverse phase to the output should not be 
impressed. 

HITACHI 
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HN62428 Series -----~---- Preliminary 

aM (S12K x 16-bit) and (1 M x a·bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62428 Series is an 8-Megabit CMOS Mask 

Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1 ,048,576 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62428 is offered with JEDEC-Standard Pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN62428 
is also packaged in a 44-lead QFP and a 48-lead Plastic SOP. 

• FEATURES 
• Single Power Supply 

Vcc =5V±10% 
• Fast Access Times: 

150 nsl200 ns (max) 
• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 /lW (typ) 

• User Selectable Organization: 
1 M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic Q~P 
44-lead Plastic SOP 
48-lead Plastic SOP 

• ORDERING INFORMATION 

TYJ?8 No. Access Time 
HN62428P-15 150 ns 
HN62428P-20 200 ns 
HN62428FP-15 150 ns 
HN62428FP-20 200 ns 
HN62428F-15 150 ns 
HN62428F-20 200 ns 
HN62428FB-15 150 ns 
HN62428FB-20 200 ns 

Package 
42-pin Plastic DIP 

(DP-42) 
44-lead Plastic QFP 

(FP-44A) 
48-lead Plastic SOP 

(FP-48DA) 
44-lead Plastic SOP 

(FP-44D) 

HITACHI 

(DP-42) 

(FP-44D) 
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--------------------- HN62428 Series 

• PIN DESCRIPTION 

Pin Name Function 

Aa -A18 Address 

A'l Address (Word-Wide) 

Do - 0 15 Output 

CE Chip Enable 

OE Output Enable 

BHE Byte Enable 

Vee Power Supply 

Vss Ground 

NC No Connection 

• BLOCK DIAGRAM 

AO 3-State 

~ 
Address Memory 

Hex! Output 
Buffer Array Byte Buffer 

A18 

CE 

BHE 

(A-1) 1 

OE 

Notes: 1. • : A.l is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,H : 16-bit (015 - Do) 

BHE=V1L : 8-bit (07 - Do) 
When BHE is low, 0 14 - 08 are in high impedance states. 

HITACHI 

DO 

~ 
015/(07) 

(BD.HNS2428) 
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HN62428 Series 

• PIN ARRANGEMENT 

HN62428P Series 

A18 
A17 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 

42-PIN 
DIP 

CE 11 TOP VIEW 

V~ 12 
OE 13 
DO 14 
08 15 
01 
09 
02 

010 
03 

011 

HN62428F Series 

Note: 
Pins 11, 12, 13, 36, 37 
and 38 are connected 
to the inner lead frame. 

NC 
AS 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
SHE 

31 Vss 
30 015/A-1 
29 07 
28 014 
27 06 
26 013 
25 05 
24 012 
23 04 
22 Vee 

(Pin042.HN62428) 

A18 
A17 

A7 
A6 
A5 
A4 
A3· 
A2 
A1 
AO 
NC 
NC 
NC 
CE 

Vss 
OE 
DO 
08 
01 
09 
02 

010 
03 

011 

HN62428FS Series 

NC NC 
A18 NC 
A17 A8 

A7 A9 
A6 40 A10 
A5 39 A11 
A4 38 A12 
A3 37 A13 
A2 36 A14 
A1 44-LEAD 35 A15 SOP 
AO TOP VIEW 34 A16 
CE 33 SHE 

Vss 32 Vss 
OE 31 015/A-1 
DO 30 07 
08 29 014 
01 28 06 
09 27 013 
02 26 05 

010 25 012 
03 24 04 

011 23 Vee 
(Pin044.HN62428) 

NC 
AS 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 

48-LEAD NC 
SOP NC 

TOP VIEW NC 
BHE 
Vss 
015/A-1 
07 
014 
06 
013 
05 
012 
04 
Vee 

(PinT248.HN62428) 
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--------------------- HN62428 Series 

• PIN ARRANGEMENT (cont.) 

HN62428FP Series 

A3 A13 
A2 32 A14 
A1 31 A15 
AO 30 A16 
CE 44-LEAD 29 BHE 
NC QFP 28 NC 

TOP VIEW 
Vss 27 Vss 
OE 26 015/A-1 
00 25 07 
08 24 014 
01 11 23 06 

C\JC')'<tIt)COI"-ClO en O"-C\J ..... ...... .,- ...... ..... ,... ..... ..- C\J C\J C\J 

en C\J 0 C') ,- (,) 8 '<t C\J It) C') 
oOoooz>oooo (Pin044.HN62428) 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee -0.3 to +7.0 V 

All Input and Output Voltage 1 VT -0.3 to Vee + 0.3 V 

Operating Temperature Range TOPA o to +70 °C 

Storage Temperature Range TSTG -55 to +125 °C 

Temperature Under Bias TelAs -20 to +85 °C 

Notes: 1. With respect to V SS • 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, VIN = 0 V, f = 1MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

HITACHI 
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HN62428 Series 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, Ta = 0 to 70°C) 

Item Symbol Min. Max. Unit Test Condition 

Input Leakage Current III - 10 j.tA VIN = 0 to Vee 

Output Leakage Current ILO - 10 j.tA CE = 2.2V, Your = 0 to Vee 

Operating Vee Current lee - 50 mA Vee = 5.5 V, IDOur = 0 mA, tRe= Min. 

Standby Vec Current 19B - 30 j.tA Vcc = 5.5 V, CE;;:: Vcc-0.2V 

Input Voltage VIH 2.2 Vcc+0.3 V 

VIL -0.3 0.8 V 

Output Voltage VOH 2.4 - V IOH = -205 j.tA 

VOL - 0.4 V IOL = 1.6 mA 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, Ta = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• InpuVOutput Timing Reference level: 

0.8 V 12.4 V 
:510 ns 
1 TIL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62428-15 HN62428-20 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 150 - 200 - ns 

Address Access Time tAA - 150 - 200 ns 

CE Access Time tACE - 150 - 200 ns 

OE Access Time tOE - 70 - 70 ns 

BHE Access Time tBHE - 150 - 200 ns 

Output Hold Time from tOHA 0 - 0 - ns 
Address Change 

Output Hold Time tOHC 0 - 0 - ns 
from CE 

Output Hold Time tOHO 0 - 0 - ns 
from OE 

Output Hold Time tOHB 0 - 0 - ns 
from BHE 

CE to Output in High Z tCHZ 1 - 70 - 70 ns 

OE to Output in High Z 10Hz 
1 - 70 - 70 ns 

BHE to Output in High Z t8HZ 
1 - 70 - 70 ns 

CE to Output in Low Z tCLZ 10 - 10 - ns 

OE to Output in Low Z ~ 10 - 10 - ns 

BHE to Output in Low Z tBLZ 10 - 10 - ns 

Note: 1. teHz' toHZ' and taHZ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 
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--------------------- HN62428 Series 

• READ TIMING WAVEFORM 
Word Mode (BHE = V'H) or Byte Mode (BHE = V'L) 

Address " 'I' 

- -tOHA 
tM 

CE 
) 

tACE tCHZ 

tClZ tOHC- --
OE 'l 

tOE tOHZ 

toLZ tOHO- r-

Data Out 'HighZ O<)¢/ Data Valid ~ 
HighZ 

(TD.R.HN62428) 

Note: 1. tOHA ' tOHC ' tOHO are determined by the faster time. 
2. tM , tACE ' tOE are determined by the slower time. 
3. tCL2 ' loL2 are determined by the slower time. 

Word Mode/Byte Mode Switch 

BHE 

Note: 1. 
2. 

H;ghZ ~. ______ ~ 

I· "·I.'!!.~ 
HighZ 

Data Valid 

High Z 
Data Valid 

tBHZ tBHE (TD.R1.HN82428) 

CE and OE are of select status. A'8 to A. are fixed:.... _ 
D,JA., terminal is of output state when BHE = V'H' CE and OE are of selected state. At 
this time, an input signal that is of the inverse phase to the output should not be 
impressed. 
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HN62438N Series--------- Preliminary 

aM (512K x 16-bit) and (1M x a-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62438N Series is an 8-Megabit CMOS Mask 

Programmable Read Only Memory organized either as 524,288 x 
16-bit or as 1 ,048,576 x 8-bit. 

The high density and high speed Nibble Access provide enough 
capacity and high performance to be used in a system using a high 
speed 16-bit or 32-bit microcomputer. In addition the low power 
consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN62438N is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN62438N 
is also packaged in a 44-lead Plastic TSOP and a 48-lead Plastic 
SOP. 

• FEATURES 
• Single Power Supply 

Vcc =5V±100/0 
• Fast Access Times: 

120 ns/150 ns (max) 
• Nibble Access Times: 

60 ns/70 ns (max) 
• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 IlW (typ) 

• User Selectable Organization: 
512K x 16-bit (Word-Wide) 
1M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TIL-Compatible Inputs arid Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
44-lead Plastic TSOP (Type II) 
48-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time 

HN62438PN-12 120 ns 

HN62438PN-15 150 ns 

HN62438FBN-12 120 ns 

HN62438FBN-15 150 ns 

HN62438TTN-12 120 ns 

HN62438TIN-15 150 ns 

HN62438FN-12 120 ns 

HN62438FN-15 150 ns 

Package 

42-pin Plastic DIP 

(DP-42) 

44-lead Plastic SOP 

(FP-44D) 

44-lead Plastic TSOP 

(TIP-44D) 

48-lead Plastic SOP 

(FP-48DA) 

HITACHI 
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• PIN DESCRIPTION 

• 

Pin Name Function 

Au -AlB Address 

A.l Address (Word-Wide) 

Do - 0 15 Output 

CE Chip Enable 

OE Output Enable 

BHE Byte Enable 

Vee Power Supply 

Vss Ground 

NC No Connection 

BLOCK DIAGRAM 

AO 

A1 

A2 

~ 
Address Memory 

Buffer Array 

Nibble Hex! 
Decoder Byte 

A18 

Ce 

BHE 

(A-1)· 

OE 

Notes: 1. • : A'1 Is the Least Significant Address bit In Byte-Wide Mode. 
2. BHE-VIH : 16-blt (015 - Do) 

BHE-VIL : 8-blt (07 • Do) 
When BHE Is low, 014 • 0, are In high Impedance states. 

HITACHI 

HN62438N Series 

3-State DO 

Output ~ Buffe~) 

015 
1(07) 

(8D.HN82438N) 
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HN62438N Series 

• PIN ARRANGEMENT 

HN62438PN Series HN62438FBN Series 
HN62438TTN Series 

A18 42 NC NC 44 NC A17 41 A8 A18 43 NC A7 40 A9 A17 42 A8 
A6 39 A10 A7 41 A9 
AS 38 A11 ' A6 40 A10 
A4 37 A12 AS 39 A11 
A3 36 A13 A4 38 A12 44-LEAD A2 35 A14 A3 SOP 37 A13 
A1 34 A15 A2 44-LEAD 36 A14 42-PIN TSOP AO DIP 33 A16 A1 TOP VIEW 35 A15 
CE TOP VIEW 32 BHE AO 34 A16 
V~ 31 Vss CE 33 BHE 
OE 30 015/A-1 Vss 32 Vss 
DO 29 07 OE 31 015/A-1 
08 28 014 DO 30 07 
01 27 06 08 29 014 
09 26 013 01 28 06 
02 25 05 09 27 013 

010 24 012 02 26 05 
03 23 04 010 25 012 

011 22 Vee 03 24 04 
011 23 Vee 

(PinD42.HN62438N) (PlnD44.HN62438N) 

HN62438FN Series A18 NC 
A17 AS 

A7 A9 
A6 A10 
A5 A11 
A4 A12 
A3 A13 
A2 A14 
A1 A15 
AO A16 
NC NC 
NC 48-LEAD NC 
NC SOP NC 
CE TOP VIEW BHE 

Vss Vss 
OE 015/A-1 
DO 07 
08 014 
01 06 
09 013 

Note: 02 05 
Pins 11,12, 13,36,37 010 012 
,and 38 are connected 03 04 
to the inner lead frame. 011 Vee 

(PlnT248.HN62438N) 
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HN62438N Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee -0.3 to +7.0 V 

All Input and Output Voltage 1 VT -0.3 to Vee + 0.3 V 

Operating Temperature Range TOPR o to +70 °C 

Storage Temperature Range TSTG -55 to +125 °C 

Temperature Under Bias TBIAS -20 to +85 °C 

Notes: 1. With respect to V sS' 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Max. Unit 

Input Leakage Current ILl - 10 !LA 
Output Leakage Current ILO - 10 !LA 
Operating Vee Current lee - 50 mA 

Standby Vee Current ISB - 30 !LA 
Input Volta.Qe VIH 2.4 Vee+0.3 V 

VIL -0.3 0.45 V 

Output Voltage VOH 2.4 - V 

VOL - 0.4 V 

HITACHI 

Test Condition 

VIN = 0 to Vee 

CE = 2.~V, VOUT = 0 to Vee 

Vee = 5.5 V, looUT = 0 mA, tRe= Min. 

Vee = 5.5 V, CE;?: Vee-0.2V 

IOH = -205 !LA 
IOL = 1.6 mA 
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HN62438N Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.8 V 12.4 V 
• Input rise and fall times: $10 ns 
• Output load: 1 TIL Gate + CL = 100 pF (Including jig capacitance) 
• Input/Output Timing Reference level: 1.5 V . 

HN62438N-12 HN62438N·15 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 120 - 120 - ns 

Nibble Read Cycle Time tNC 60 - 70 - ns 

Address Access Time tM - 120 - 150 ns 

Nibble Address Access tNA - 60 - 70 ns 
Time 

CE Access Time tACE - 120 - 150 ns 

OE Access Time tOE - 60 - 70 ns 

BHE Access Time tBHE - 120 - 150 ns 

Output Hold Time from tOHA 0 - 0 - ns 
Address Change 

Output Hold Time tOHC 0 - 0 - ns 
from CE 

Output Hold Time tOHO 0 - 0 - ns 
from OE 

Output Hold Time tOHB 0 - 0 - ns 
from BHE 

CE to Output in High Z tCHZ 1 - 60 - 70 ns 

OE to Output in High Z tOHZ 1 - 60 - 70 ns 

BHE to Output in High Z tBHZ 1 - 60 - 70 ns 

CE to Output in Low Z tCLZ 10 - 10 - ns 

OE to Output in Low Z tOLZ 10 - 10 - ns 

BHE to Output in Low Z tBLZ 10 - 10 - ns 

Note: 1. tCHZ' taHZ' and t8HZ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 

HITACHI 
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-------------------- HN62438N Series 

• READ nMING WAVEFORM 
Word Mode (BHE = VIII) or Byte Mode (BHE = VI L) 

Address " j j\, 

CE 
- -tOHA 

tAA 

" ~ 

tACE tCHZ 

tCLZ tOHC- -
OE ~'{ 

tOE tOliZ 

tOLZ tOHO- -
Data Out 

HighZ OOOL/ Data Valid (>¢ HighZ 

(TD.R.HN62438N) 

Note: 1. tOHA ' toHC' tOtlO are determined by the faster time. 
2. tAA • tACE • toe are determined by the slower time. 
3. leu. fotz are determined by the slower time. 

Word Mode/Byte Mode Switch 

SHE 

Note: 1. 
2. 

H;ghZ~ ___ ~ HighZ 

• M . ,OH'1 

'I\. /-E 

- r-"\..Axxxxxxxxx I/' . AX' xxx 1/ 

~I' Data Val xx id - I-/~~~ Data Valid 

8 

~OH. teHE 
• • 

x HighZ ')0 Data Vali /'Xy d 

1-
teHE (TO.Rl.HN62438N) 

CE and OE are of select status. AlB to Ao are fixed:..- _ 
D,iA., terminal is of output state when SHE = VIH• CE and OE are of selected state. At 
this time, an input signal that is of the inverse phase to the output should not be 
impressed. 

HITACHI 
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HN62438N Series 

Nibble Mode 

Data Out 

(TD.RN.HN62438N) 

Note: CE and OE are enable. 
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HN623188 Series---------
8M (1 M x 8-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62318B Series is an 8-Megabit CMOS Mask 

Programmable Read Only Memory organized as 1,048,576 x 8-bit. 
The low power consumption of this device makes it ideal for 

battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62318B is packaged in 32-pin Plastic DIP and 32-
lead Plastic SOP packages. 

• FEATURES 
• Single Power Supply: 

Vcc =5V±10% 
• Fast Access Time: 

150 ns (max) 
• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 JlW (typ) 

• Byte-Wide Data Organization 
• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Packages: 

32-pin Plastic DIP 
32-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time 
HN62318BP-15 150 ns 

HN62318BF-15 150 ns 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A'9 Address 

Package 
32-pin Plastic 
DIP (DP-32) 

32-lead Plastic 
SOP (FP-32D) 

Do - 07 Input/Output 

CE Chip Enable 

OE Output Enable 

Vee Power Supply 

Vss Ground 

NC No Connection 

HITACHI 

(DP-32) 

(FP-32D) 

• PIN ARRANGEMENT 

HN62318BP Series 
HN62318BF Series 

A19 Vcc 
A16 A18 
A15 A17 
A12 A14 

A7 A13 
A6 A8 
A5 A9 
A4 A11 
A3 OE 
A2 A10 
A1 CE 
AO 07 
DO 06 
01 05 
02 04 

Vss 03 

(PinD32.HN62318B) 
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HN62318BSeries ------...,.-----------------

• BLOCK DIAGRAM 

AO 

!; 
A19 

CE 

OE 

• ABSOLUTE MAXIMUM RATINGS 

Item 

Supply Voltage 1 

Terminal Voltage 1 

Operating Temperature Range 

Storage Temperature Range 

Temperature Under Bias 

Notes: 1. With respect to Vss' 

• CAPACITANCE 

Symbol Value 

Vee -0.3 to +7.0 

VT -0.3 to Vee + 0.3 

TOPA o to +70 

TsTa -55 to +125 

TelAs -20 to +85 

(Vee = 5V ± 10%, Vss = OV, T. = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 C1N - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vec '" 5V ± 10%, Vss '" 0 V, T •• 0 to 70°C) 

DO 

!; 
07 

Item Symbol Min. Max. Unit Test Condition 

Input LBakage Current IlL - 10 ~ VIN • Oto Vec 

(BD.HN62318B) 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current IOL - 10 ~ CE OIl 2.2V, VOUT • 0 to Vee 

Operating V ce Current lee - 50 mA Vee· 5.5 V,looUT ~ 0 mA, tRC• Min. 

Standby V cc Current ISB - 30 ~ Vee '" 5.5 V, CE ~ Vce-0.2V 

Input Voltage VIH 2.2 Vec+0.3 V 

... VIL -0.3 0.8 V 

Output Voltage VOH 2.4 - V IOH- -20511A 

VOL - 0.4 V IOL .1.6 mA 
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------------------------ HN62318B Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.8 V /2.4 V 
• Input rise and fall times: ~10 ns 
• Output load: 
• Input/Output Timing Reference level: 

1 TIL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

Item Symbol Min. Max. Unit 

Read Cycle Time tRC 150 - ns 

Address Access Time tM - 150 ns 

CE Access Time tAcE - 150 ns 

OE Access Time tOE - 70 ns 

Output Hold Time from tOHA 0 - ns 
Address Change 

Output Hold Time tOHC 0 - ns 
from CE 

Output Hold Time tOHO 0 - ns 
from OE 

CE to Output in High Z tCHZ 1 - 70 ns 

OE to Output in High Z tOHZ 1 - 70 ns 

CE to Output in Low Z lcL2 10 - ns 

OE to Output in Low Z tou 10 - ns 

Note: 1. tCHZ' and tOHZ define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 

• READ TIMING WAVEFORM 

Address I 

CE 
- -toHA 

tM 
~ 

I 
t ACE tCHZ 

tCLZ tOHC- --
OE , 

1\ 
tOE tOHZ 

toLZ tOHO- --
Data Out 

HighZ JO<J Data Out Valid O¢ HighZ 

(TD.HN62318B) 

Note: 1. tOHA ' toHC ' tOHO are determined by the faster time. 
2. tM, tACE ' icE are determined by the slower time. 
3. tCL2 ' 1cL2 are determined by the slower time. 

HITACHI 
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HN623288 Series -------------- Preliminary 

8M (1 M x 8-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN62328B Series is an 8-Megabit CMOS Mask 

Programmable Read Only Memory organized as 1,048,576 x 8-bit. 
The low power consumption of this device makes it ideal for 

battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN62328B is packaged in 32-pin Plastic DIP and 32-
lead Plastic SOP packages. 

• FEATURES 
• Single Power Supply: 

Vee = 5 V± 10% 
• Fast Access Time: 

150 ns/200 ns (Max) 
• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 IlW (typ) 

• Byte-Wide Data Organization 
• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Packages: 

32-pin Plastic DIP 
32-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time Package 
HN62328BP-15 150 ns 32-pin Plastic DIP 
HN62328BP-20 200 ns (DP-32) 
HN62328BF-15 150ns 32-lead Plastic SOP 
HN62328BF·20 200 ns (FP·32o) 

• PIN DESCRIPTION 

Pin Name Function 

Ao' A,a Address 

00 .07 InpuVOutput 

CE Chip Enable 

OE Output Enable 

Vcc Power Supply 

Vas Ground 

NC No Connection 

HITACHI 

(oP-32) 

(FP-32D) 

• PIN ARRANGEMENT 

HN62328BP Series 
HN62328BF Series 

A19 
A16 
A15 
A12 
A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
DO 
01 
02 

Vss 

Vcc 
A18 
A17 
A14 
A13 
A8 
A9 
A11 
OE 
A10 
CE 
07 
06 
05 
04 
03 

(PlnD32.HN62328B) 
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--------------------- HN62328B Series 

• BLOCK DIAGRAM 

AO 

It 
A19 

CE 

OE 

Address 
Buffer 

• ABSOLUTE MAXIMUM RATINGS 

Item 

Supply Voltage 1 

Terminal Voltage 1 

Operating Temperature Range 

Storage Temperature Range 

Temperature Under Bias 

Notes: 1. With respect to V 55' 

• CAPACITANCE 

Memory 
Array 

Symbol 

Vee 
VT 

TOPR 

TSTG 

TBIAS 

3-State 

Output 
Buffer 

Value 

-0.3 to +7.0 

-0.3 to Vee + 0.3 

o to +70 

-55 to +125 

-20 to +85 

(Vee = 5V ± 10%, Vss" "V, T. = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

DO 

It 
07 

Item Symbol Min. Max. Unit Test Condition 

Input Leakage Current IlL - 10 J1A VIN = 0 to Vee 

(BD.HN62328B) 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current IOL - 10 J1A CE = 2.2V, VOUT = 0 to Vee 

Operating Vee Current lee - 50 mA Vee = 5.5 V, IDOUT = 0 mA, tRe= Min. 

Standby Vee Current ISB - 30 J1A Vee = 5.5 V, CE ~ Vec-0.2V 

Input Voltage VIH 2.2 Vcc+0.3 V 

VIL -0.3 0.8 V 

Output Voltage VOH 2.4 - V IOH = -205 J1A 
VOL - 0.4 V IOL = 1.6 mA 

HITACHI 
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HN62328B Series ---------------------

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, Ta = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.8 V 12.4 V 
• Input rise and fall times: $10 ns 
• Output load: 
• Input/Output Timing Reference level: 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN62328B·15 HN62328B-20 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 150 - 200 - ns 

Address Access Time tAA - 150 - 200 ns 

CE Access Time tACE - 150 - 200 ns 

OE Access Time tOE - 70 - 70 ns 

Output Hold Time from tOHA 0 - 0 - ns 
Address Change , 

Output Hold Time tOHC 0 - 0 - ns 
from CE 

Output Hold Time tOHO 0 - 0 - ns 
from OE 

CE to Output in High Z tCHZ 1 - 70 - 70 J'lS 

OE to Output in High Z tOHZ 1 - 70 - 70 ns 

CE to Output in Low Z tcLZ 10 - 10 - ns 

OE to Output in Low Z tOLZ 10 - 10 - ns 

Note: 1. tCHZ' and ~z define the time at which the output becomes an open circuit and are not 
referenced to output voltage levels. 

• READ TIMING WAVEFORM 

Address W' W' 
Ir\. 

CE 
- -tOHA 

tAA , 
j 

t ACE tCHZ 

tCLZ tOHC- ~ 

OE , ~ 
J 

tOE tOHZ 

toLZ tOHO- ~ 

Dat<;i Out 
HighZ XX Data Out Valid ~ 

HighZ 

(TD.R.HN62328B) 

Note: 1. tOHA ' tOHC ' tOHO are determined by the faster time. 
2. tAA , tACE ' tOE are determined by the slower time. 
3. tCLZ ' loLZ are determined by the slower time. 
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HN624017 Series --------- Preliminary 

16M (1M x 16-bit) and (2M x 8-blt) Mask ROM 

• DESCRIPTION 
The Hitachi HN624017 is a 16-Megabit CMOS Mask 

Programmable Read Only Memory organized as 1 ,048,576 x 16-bit 
and 2,097,152 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN624017 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN624017 
is also packaged in a 44-lead Plastic OFP, a 44-lead Plastic TOFP 
and a 48-lead Plastic SOP. 

• FEATURES 
• Single Power Supply: 

Vcc =5V±100f0 
• Fast Access Time: 

170 ns (max) 
• Low Power Consumption: 

Active Current: 100 mW (typ) 
Standby Current: 5 'tlW (typ) 

• User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
44-lead Plastic OFP 
44-lead Plastic TOFP 
48-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time 
HN624017P-17 170 ns 

HN624017FB-17 170 ns 

HN624017FP-17 170ns 

HN624017TFP-17 170 ns 

HN624017F-17 170 ns 

Package 
42-pin Plastic DIP 

(DP-42) 
44-lead Plastic SOP 

(FP-44D) 
44-lead Plastic OFP 

(FP-44A) 
44-lead Plastic TOFP 

(TFP-44) 
48-pin Plastic SOP 

(FP-48DA) 

HITACHI 

(DP-42) 

(FP-44D) 

(FP-44A) 

(TFP-44) 

(FP-48DA) 

Hitachi America, Ltd.' 2000 Sierra Point Pkwy.· Brisbane, CA94005-1819· (415) 589-8300 5-95 



HN624017 Series 

• PIN ARRANGEMENT 

HN624017P Series HN624017FS Series 

A18 A19 NC NC 
A17 41 AS A18 A19 
A7 40 A9 A17 A8 
A6 39 A10 A7 A9 
A5 38 A11 A6 A10 
A4 37 A12 A5 A11 
A3 36 A13 A4 A12 
A2 35 A14 A3 A13 
A1 34 A15 A2 A14 
AO 42·PIN 33 A16 A1 44·LEAD A15 
CE DIP 32 SHE AO SOP A16 

Vss 
TOP VIEW 

Vss CE TOP VIEW SHE 31 
OE 30 015/A-1 ~ Vss 
DO 29 07 OE 015/A-1 
08 28 014 DO 07 
01 27 06 08 014 
09 26 013 01 06 
02 25 05 09 013 

010 24 012 02 05 
03 23 04 010 012 

011 22 Vee 03 04 
011 Vee 

(PlnD42. HN624017) (PlnT244.HN624017) 

HN624017FPfTFP Series 
I'- 00 0 ..- C\I 

OI!if'Il)CO ....... .,-.,-CX)O)..-..- ...... 
<C<C<C<C<C<C<C<C<C<C<C 

;~~~~~~~~~~ 
A3 1 33 A13 
A2 2 32 A14 
A1 3 31 A15 
AO 30 A16 
CE 44-LEAD 29 SHE 
NC OFPANDTOFP 28 A19 
Vss 

TOP VIEW 27 Vss 
OE 26 015/A-1 
DO 25 07 
08 24 014 
01 11 23 06 

~~:!~~~~~~N~ 

m C\I 0 (') ..- 0 8 C!i C\I II) (') 

oOEoEz> EOE 
(Pln044.HN624017) 
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------------------------ HN624017 Series 

• PIN ARRANGEMENT (cont.) • PIN DESCRIPTION 

HN624017F Series Pin Name Function 

Ao -AI9 Address 
A18 48 A19 
A17 47 A8 A.I Address (Word-Wide) 

A7 46 A9 
A6 45 A10 
A5 44 A11 
A4 43 A12 
A3 42 A13 
A2 41 A14 
A1 40 A15 
AO 39 A16 
NC 38 NC 
NC 48-LEAD 37 NC 
NC SOP 36 NC 
CE TOPVIEW 35 BHE 

Vss 34 Vss 
OE 33 0151A-1 
DO 32 07 
OS 31 014 
01 30 06 
09 29 013 
02 28 05 

010 27 012 
03 26 04 

011 25 Vee 

(PlnT248.HN624017) 

Note: Pins 11, 12, 13, 36, 37 and 38 are 
connected to the inner lead frame. 

• BLOCK DIAGRAM 

AO 

~ 
A19 

CE 

BHE 

(A-1) 1 

OE 

Address Memory 
Buffer Array 

Do - 0 15 

CE 

OE 

BHE 

Vee 

Vss 

NC 

3-State 

Hex! OutPut 
Byte Buffer 

Notes: 1. * : A.I is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,H : 16-bit (015 - OJ 

BHE=V1L : 8-bit (07 - OJ 
When BHE is low, 0 14 - De are in high impedance states. 

HITACHI 

Output 

Chip Enable 

Output Enable 

Byte Enable 

Power Supply 

Ground 

No Connection 

DO 

~ 
015/(07) 

(BD.HN624017) 
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HN624017 Series --------------~-----

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value 

Supply Voltage 1 Vee -0.3 to +7.0 

Terminal Voltage 1 VT -0.3 to Vee + 0.3 

Operating Temperature Range TOPR o to +70 

Storage Temperature Range TSTG -55 to +125 

Temperature Under Bias TBIAS -20 to +85 

Notes: 1. With respect to V SS. 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T.:; 25°C, VIN = 0 V, f = 1MHz) 

Item Symbol Min. Max. Unit 

Input Capacitance 1 CIN - 15 pF 

Output Capacitance 1 COUT - 15 pF 

Notes: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Max. Unit 

Input Leakage Current ILl - 10 !lA 

Test Condition 

VIN = 0 to Vee 

Unit 

V 

V 

°C 

°C 

°C 

Output Leakage Current ILo - 10 !lA CE = 2.2V, VOUT = 0 to Vee 

Operating Vee Current lee - 50 mA Vee = 5.5 V, IOOUT = 0 mA, tRe= min. 

Standby Vee Current ISB - 30 !lA Vee = 5.5 V, CE ~ Vee-0.2V 

Input Voltage VIH 2.2 Vee+0.3 V 

VIL -0.3 0.8 V 

Output Voltage VOH 2.4 - V IOH = -205 !lA 
VOL - 0.4 V IOL = 1.6 mA 

HITACHI 
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• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = SV ± 10%, Vss = 0 V, Ta = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 0.8 V / 2.4 V 
• Input rise and fall times: :S 10 ns 

HN624017 Series 

• Output load: 
• InpuVOutput Timing Reference level: 

1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.S V 

HN624017·17 

Item Symbol Min. Max. Unit 

Read Cycle Time tRC 170 - ns 

Address Access Time tM_ - 170 ns 

CE Access Time tACE - 170 ns 

OE Access Time tOE - 70 ns 

BHE Access Time tSHE - 200 ns 

Output Hold Time from tOHA 0 - ns 
Address Change 

Output Hold Time tOHC 0 - ns 
from CE 

Outpu.!.!i0ld Time tOHO 0 - ns 
from OE 

Output Hold Time tOHS 0 - ns 
from BHE 

CE to Output in High Z tCHZ 1 - 70 ns 

OE to Output in High Z tOHZ 1 - 70 ns 

BHE to Output in High Z tSHZ 1 - 70 ns 

CE to Output in Low Z tCLl 1 10 - ns 

OE to Output in Low Z tOll 1 10 - ns 

BHE to Output in Low Z tSLl 1 10 - ns 

Note: 1. tCHZ' tOHZ' and laHZ are defined as the time at which the output becomes an open circuit and 
are not referenced to output voltage levels. 

HITACHI 
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HN624017 series -----------------~----: 

• READ TIMING WAVEFORM 
Word Mode (BHE = VI..) or Byte Mode (BHE = Vi L) 

Address ... W 
I r\ 

tAA - -tOHA 

I 
tACE tCHZ 

tCLZ tOHC- -
OE " ~ 

tOE tOHZ 

tOlZ tOHO- -
Dataqut, 

HighZ O<X)lf Data Out Valid ~ 
HighZ 

, 

(TO.R.HN624017) 

Note: 1. tDHA ' tOHC ' loHO are determined by the faster time. 
2. tM , tACE ' toe are determined by the slower time. 
3. tc..z, ioLZ are determined by the slower time. 

Word Mode/BYte Mode SWitch 

High Z @I< .. ___ ---'~ 
I_ ... ~ 1111.~ 

HighZ 

BHE 

Data Valid 

HighZ 
Data Valid 

tBHZ tBHE (TO.R1.HN624017) 

Note: 1. If CE and OE are enabled, A19 to Ao are valid. _ _ 
2. D1!/A.1pin is in the output state when BHE is high, CE and OE are enabled. 

Therefore, the input signals of opposite phase to the output must not be applied to 
them. 
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HN624116 Series -------------- Preliminary 

16M (1M x 16-blt) and (2M x 8-blt) Mask ROM 

• DESCRIPTION 
The Hitachi HN624116 is a 16-Megabit CMOS Mask 

Programmable Read Only Memory organized as 1 ,048,576 x 16-bit 
and 2,097,152 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN624116 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The HN624116 
is also packaged in a 48-lead Plastic SOP. 

• FEATURES 
• Single Power Supply: 

Vcc =5V±100/0 
• Fast Access Times: 

150 nsJ200 ns (max) 
• Low Power Consumption: 

Active Current: 275 mW (typ) 
Standby Current: 5 IlW (typ) 

• User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TIL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time 
HN624116P-15 150 ns 
HN624116P-20 200 ns 
HN624116FB-15 150 ns 
HN624116FB-20 200 ns 
HN624116F-15 150 ns 
HN624116F-20 200 ns 

Package 
42-pin Plastic DIP 

(DP-42) 
44-lead Plastic SOP 

(FP-44D) 
48-lead Plastic SOP 

(FP-48DA) 

HITACHI 

(DP-42) 

(FP-44D) 

(FP-48DA) 
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HN624116 Series 

• PIN ARRANGEMENT 

HN624116P Series HN624116FB Series 

A18 42 A19 NC NC 
A17 41 A8 A18 A19 

A7 40 A9 A17 A8 
A6 39 A10 A7 41 A9 
AS 38 A11 A6 40 A10 
A4 37 A12 AS 39 A11 
A3 36 A13 A4 38 A12 
A2 35 A14 A3 37 A13 
A1 42-PIN 34 A15 DIP 
AO TOP VIEW 33 A16 

A2 44-LEAD 36 A14 
A1 SOP A15 TOPVIEW 35 

CE 32 BHE AO 34 A16 
Vss 31 Vss CE BHE 
OE 30 015/A-1 Vss Vss 
DO 29 07 OE 015/A-1 
08 28 014 DO 07 
01 27 06 08 014 
09 26 013 01 06 
02 25 05 09 013 

010 24 012 02 05 
03 23 04 010 012 

011 22 Vee 03 04 
011 Vee 

. (PinD42.HN624116) (PinT244.HN624116) 

HN624116F Series 

A18 
A17 

A7 46 
A6 45 
AS 44 
A4 43 
A3 42 
A2 41 
A1 40 

• PIN DESCRIPTION AO 48-LEAD 39 A16 
NC SOP 38 NC 

Pin Name Function NC TOP VIEW 37 NC 

Ao - A19 Address 
NC 36 NC 
CE 35 BHE 

A'1 Address (Word-Wide) 

Do - 015 Output 

VSS 34 Vss 
OE 33 015/A-1 
DO 32 07 

CE Chip Enable 08 31 01-4 

OE Output Enable 
01 30 06 
09 29 013 

BHE Byte Enable 02 28 05 

Vee Power Supply 
010 012 
03 04 

Vss Ground 011 Vee 

NC No Connection (Pin T248.HN624116) 

HITACHI 
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--------------------- HN624116 Series 

• BLOCK DIAGRAM 

AO 

~ 
A19 

CE 

BHE 

(A-1 )* 

OE 

Address 

Buffer 
Memory 

Array 

Hex! 

Byte 

3-State 

Output 

Buffer 

Notes: 1. * : A.1 is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,H : 16-bit (015 - Do) 

BHE=V1L : 8-bit (07 - Do) 
When BHE is low, 0 14 - 0 8 are in high impedance states. 

HITACHI 

DO 

~ 
015 

/(07) 

(BD.HNS2411S) 
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HN624116 Series ---------------------

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee -0.3 to +7.0 V 

All Input and Output Voltage 1 VIN. VOUT -0.3 to Vee + 0.3 V 

Operating Temperature Range TOPR Oto +70 °C 

Storage Temperature Range TSTG -55 to +125 °C 

Temperature Under Bias TslAS -20 to +85 °C 

Notes: 1. Relative to V 55' 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, VIN = 0 V, f = 1 MHz) 

Item Symbol Min. Typ. Max. Unit Test Condition 

Input Capacitance 1 CIN - - 15 pF VIN = OV 

Output Capacitance 1 COUT - - 15 pF VOUT = OV 

Notes: 1 . This parameter is sampledand not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Input Leakage Current III - - 10 J!A 
Ou1put Leakage Current ILO - - 10 JlA 

Operating Vee Current lee - - 75 mA 

- - 65 mA 

Standby Vee Current Iss - - 30 J!A 
Input Voltage VIH 2.2 - Vcc+0.3 V 

VIL -0.3 - 0.8 V 

Output Voltage VOH 2.4 - - V 

VOL - - 0.4 V 

HITACHI 

Test Condition 

VI N = 0 V to V cc 

CE = 2.2 V, VOUT = 0 V to Vee 

Vee = 5.5 V, lOUT = 0 mA, tRe=150ns 

Vee = 5.5 V, loUT = 0 mA, tRe=200 

Vee = 5.5 V, CE ~ Vee-0.2V 

IOH = -205 J!A 
IOL = 1.6 mA 
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--------------------- HN624116 Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, Ta = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Reference level for measuring timing: 

0.8 V / 2.4 V 
:;;10 ns 
1 TIL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN624116·15 HN624116·20 Test 
Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 150 - 200 ns 

Address Access Time tM - 150 - 200 ns 

Chip Enable Access Time tCE - 150 - 200 ns 

Output Enable Access tOE - 70 - 100 ns 
Time 

BHE Access Time tBHE - 150 - 200 ns 

Output Hold Time from tOHA 0 - 0 - ns 
Address Change 

Output Hold Time from tOHC 0 - 0 - ns 
Chip Enable 

Output Hold Time from tOHO 0 - 0 - ns 
Output Enable 

Output Hold Time from tOHB 0 - 0 - ns 
BHE 

Chip Enable to Output tCHZ - 70 - 70 ns 
in High-Z 1 

Output Enable to Output tOHZ - 70 - 70 ns 
in High-Z 1 

BHE to Output in High-Z 1 tBHZ - 70 - 70 ns 

Chip Enable to Output tcLZ 10 - 10 - ns 
in Low-Z 

Output Enable to Output toLZ 10 - 10 - ns 
in Low-Z 

BHE to Output in Low-Z tBLZ 10 - 10 - ns 

Note: 1. tCHZ' 10Hz' tBHZ are defined as the time at which the output becomes an open circuit and are 
not referenced to output voltage levels. 

HITACHI 
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HN624116 Series --------------------

• READ nMING WAVEFORM 
Word Mode (BHE = V IH) or Byte Mode (BHE = VI L) 

" )K \. 
Address 

CE' 

) 

I-tOHA 
tM. -

""t , 
I 

tACE tCHZ 
. 

.,'1 

tcLZ tOHC- I-
~ 

I 
OE 

tOE tOHZ 

-:'" toLZ tOHO- I-

Data Out 
RighZ O<X)V Data Valid )K)¢ HighZ 

Note: 1. toHA' tOHC ' tOHO are determined by the faster time. (TD.R.HN624116) 

2. tM , tACE ' toe are determined by the slower time. 
3. tCLl ' tou are determined by the slower time. 

Word Mode/Byte 'Mode Switch 

HighZ 

BHE 

Data Valid 

HjghZ 
Data Valid 

tBHZ tBHE 
(TD.R1.HN624116) 

Note: 1. If CE and OE are ttnabled, A19 to Ao are valid. _ _ 
2. Dl /A.l pin is in the output state when SHE is high, CE and OE are enabled. Therefore, the 

input signals of opposite phase to the output must not be applied to them. 

HITAChll· 
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HN624116L Series ----~---- Preliminary 

16M (1 M x16-blt) and (2M x 8-blt) Mask ROM 

• DESCRIPTION 
The Hitachi HN624116L is a 16-Megabit CMOS Mask 

Programmable Read Only Me,mory organized as 1 ,048,576 x 16-bit 
and 2,097,152 x 8-bit. -

The HN624116L is capable of operating down to 3.0V, which 
makes it ideal for battery powered, portable systems. In addition, the 
high density provides enough capacity to be used as a character 
generator in laser printers. 

Hitachi's HN624116L is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The 
HN624116L is also packaged in a 48-lead Plastic SOP. 

• FEATURES 
• Single Power Supply: 

Vee = 3.0V to 5.5V (HN624116-30L) 
Vee = 3.5V to 5.5V (HN624116-25L) 

• Fast Access Times: 
250 nsl300 ns (max) 

• Low Power Consumption: 
Active Current: 275 mW (typ) 
Standby Current: 5 IlW (typ) 

.... User Selectable Organization: 
1M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time 
HN624116P-25L 250 ns 
HN624116P-30L 300 ns 
HN624116FB-25L 250 ns 
HN624116FB-30L 300 ns 
HN624116F-25L 250 ns 
HN624116F-30L 300 ns 

Package 
42-pin Plastic DIP 

(DP-42) 
44-lead Plastic SOP 

(FP-44D) 
48-lead Plastic SOP 

(FP-48DA) 

HITACHI 

(DP-42) 

(FP-44D) 

(FP-48DA) 
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HN624116L Series 

• BLOCK DIAGRAM 

AO 

~ 
A19 

CE 

BHE 

(A-1)* 

Address 

Buffer 

OE ------1 

3-State 
Memory Hexl Output 

Array Byte Buffer 

Notes: 1. • : A'l is the Least Significant Address bit in Byte-Wide Mode. 
2. SHE=V,H: 16-bit (015 - Do) 

SHE=V,L : 8-bit (07 - Do) 
When SHE is low, 0 14 - De are in high impedance states. 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A19 Address 

A'l 
. 

Address (Word-Wide) 

Do - 015 Output 

CE Chip Enable 

OE Output Enable 

SHE Byte Enable 

Vee Power Supply 

Vss Ground 

NC No Connection 

HITACHI 

DO 

~ 
015 

1(07) 

(BD.HN624116L) 
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HN624116L Series 

• PIN ARRANGEMENT 

HN624116P HN624116F 

A18 10 42 A19 A18 48 A19 
A17 2 41 A8 A17 47 A8 

A7 3 40 A9 A7 46 A9 
A6 4 39 A10 A6 45 A10 
A5 5 38 A11 A5 44 A11 
A4 6 37 A12 A4 43 A12 
A3 7 36 A13 A3 42 A13 
A2 8 35 A14 A2 41 A14 
A1 9 42-PIN 34 A15 A1 40 A15 DIP 
AO 10 TOP VIEW 33 A16 AO 48-LEAD 39 A16 
CE 11 32 SHE NC SOP 38 NC 

Vss 12 31 Vss NC TOP VIEW 37 NC 
OE 13 30 015/A-1 NC 36 NC 
00 14 29 07 CE 35 SHE 
08 28 014 Vss 34 Vss 
01 27 06 OE 33 015/A-1 
09 26 013 00 32 07 
02 25 05 08 31 014 

010 24 012 01 30 06 
03 23 04 09 29 013 

011 Vee 02 28 05 
(PinD42.HN624116L) 010 27 012 

03 26 04 
HN624116FS 011 25 Vee 

NC NC 12-13 pin and 36-37 pin are 
A18 A19 connected 10 Inner lead frame. (PinT248.HN624116L) 
A17 A8 

A7 4 41 A9 
A6 5 40 A10 
A5 6 39 A11 
A4 7 38 A12 
A3 8 37 A13 
A2 9 44-LEAD 36 A14 
A1 10 SOP 35 A15 TOP VIEW 
AO 11 34 A16 
CE 12 33 SHE 

VSS 13 32 Vss 
OE 14 31 015/A-1 
00 15 30 07 
08 16 29 014 
01 17 28 06 
09 18 27 013 
02 19 26 05 

010 20 25 012 
03 21 24 04 

011 22 23 Vee 
-, 

(PinT244.HN624116L) 

HITACHI 
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HN624116L Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee -0.3 to +7.0 V 

All Input and Output Voltage 1 VT -0.3 to Vee + 0.3 V 

Operating Temperature Range TOPA o to +70 °C 

Storage Temperature Range TSTG -55 to +125 °C 

Temperature Under Bias TBIAS -20 to +85 °C 

Note: 1. Relative to V ss' 

• CAPACITANCE 
(Vee = 3.5/3.0 to 5.5V, Vss = OV, T. = 25°C, VIN = OV, f = 1MHz) 

Item Symbol Min. Typ. Max. Unit 

Input Capacitance 1 CIN - - 15 pF 

Output Capacitance 1 COUT - - 15 pF 

Note: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 3.5/3.0 to 5.5V, Vss = OV, T. = 0 to +70°C) 

Item Symbol Min. Typ. Max. Unit 

Input Leakage Current ILl - - 10 I!A 
Output Leakage Current ILo - - 10 I!A 
Operating V cc Current Icc - - 65 mA 

35 mA 

Standby V cc Current ISB - - 30 I!A 
Input Voltage VIH 2.2 - Vcc+0.3 V 

VIL -0.3 - 0.8 V 

Output Voltage VOH 2.4 - - V 

VOL - - 0.4 V 

HITACHI 

Test Condition 

VIN = 0 to V ee 

CE = 2.2 V, VOUT = 0 to Vee 

Vcc = 5.5 V, IDoUT = 0 mA, tAe=min. 

Vcc = 3.5 V, IDoUT = 0 mA, tAc=Min. 

V cc = 5.5 V,CE ~ V co -0.2V 

IOH = -205 I!A 
IOL = 1.6 mA 
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• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vss = OV. T. = 0 to +70°C) 

Test Conditions 
• Input pulse levels: 0.8/2.4V 
• Input rise and fall times: s; 10 ns 

HN624116L Series 

• Output load: 
• Input/Output Timing Reference level: 

1 TIL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

vee =3.5 to 5.5V V cc =3.0 to 5.5V 
HN624116-25L HN624116-30L Test 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 250 - 300 ns 

Address Access Time tM - 250 - 300 ns 

Chip Enable Access Time tACE - 250 - 300 ns 

Output Enable Access tOE - 100 - 150 ns 
Time 

BHE Access Time tBHE - 250 - 300 ns 

Output Hold Time from tOHA 0 - 0 - ns 
Address Change 

Output Hold Time from tOHC 0 - 0 - ns 
Chip Enable 

Output Hold Time from tOHO 0 - 0 - ns 
Output Enable 

Output Hold Time from tOHB 0 - 0 - ns 
BHE 

Chip Enable to Output tCHZ - 100 - 100 ns 
in High-Z 1 

Output Enable to Output tOHZ - 100 - 100 ns 
in High-Z 1 l 

BHE to Output in High-Z 1 tBHZ - 100 - 100 _ns 

Chip Enable to Output tCLZ 10 - 10 - ns 
in Low-Z 

Output Enable to Output tOlZ 10 - 10 - ns 
in Low-Z 

BHE to Output in Low-Z tBLZ 10 - 10 - ns 

Note: 1. tCHZ' Iooz. and ~z are defined as the time at which the output becomes 
an open circuit and are not referenced to output voltage levels. 

HITACHI 
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HN624116L Series 

• READ TIMING WAVEFORM 
Word Mode (BHE = VIH) or Byte Mode (BHE = VI L) 

Addres~ w )K II\. 

- I-- tOHA 
tAA 

CE 
I 

t ACE tCHZ 

tCLl tOHC- I--

OE 'l 
I 

tOE tOHZ 

tOll tOHO- I--

Data Out 
HighZ O<'X)~ Data Out Valid ~ 

H..!9.hZ 

(TD.R.HN624116L) 

Note: 1. IoHA' tOHC ' tOHO are determined by the faster time. 
2. tM , tACE ' tae are determined by the slower time. 
3. tCLZ ,tOLZ are determined by the slower time. 

Word Model Byte Mode Switch 

HighZ 

SHE 

Data Valid 

HighZ 
Data Valid 

tBHE 
(TD.RI.HN624116L) 

Note: 1. If CE and OE are enabled, A'9to Aoare valid. _ _ 
2. D,JA.,pin is in the output state when BHE is high, CE and OE are enabled. 

Therefore, the input signals of opposite phase to the output must not be applied to 
them. 

HITACHI 
5-112 Hitachi America, Ltd .• 2000 Sierra Point Pkwy.' Brisbane, CA 94005-1819' (415) 589-8300 



HN624316N Series -------- Preliminary 

16M (1M x 16-bit) and (2M x a-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN624316N is a 16-Megabit CMOS Mask 

Programmable Read Only Memory organized as 1,048,576 x 16-bit 
and 2,097,152 x 8-bit. 

The high density and high speed Nibble Access provide enough 
capacity and high performance to be used in a system using a high 
speed 16-bit or 32-bit microcomputer. In addition the low power 
consumption of this device makes it ideal for battery powered, 
portable systems. 

Hitachi's HN624316N is ofteredwith JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. The 
HN624316N is also packaged in a 48-lead Plastic SOP. 

• FEATURES 
• Single Power Supply: 

Vcc =5V±100/0 
• Fast Access Times: 

120 ns/150 ns (max) 
• Nibble Access Times: 

60 ns/70 ns (max) 
• Low Power Consumption: 

Active Current: 300 mW (typ) 
Standby Current: 5 IlW (typ) 

• User Selectable Organization: 
1 M x 16-bit (Word-Wide) 
2M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TTL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements; 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 
48-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time 

HN624316PN-12 120 ns 

HN624316PN-15 150 ns 

HN624316FBN-12 120 ns 

HN624316FBN-15 150 ns 

HN624316FN-12 120 ns 

HN624316FN-15 150 ns 

Package 

42-pin Plastic DIP 

(DP-42) 

44-lead Plastic SOP 

(FP-44D) 

48-lead Plastic SOP 

(FP-48DA) 

HITACHI 

(DP-42) 

(FP-44D) 
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HN624316N Series --------------------

• PIN ARRANGEMENT 

HN624316PN Series 

A18 
A17 

A7 
A6 
A5 
A4 
A3 
A2 
A1 
AO 
CE 
Vss 
OE 
00 
08 
01 
09 
02 

010 
03 

011 

42-PIN 
DIP 

TOP VIEW 

• PIN DESCRIPTION 

Pin Name 

Ao - A'9 

A19 
A8 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
BHE 
Vss 
015/A-1 
07 
014 
06 
013 
05 
012 
04 
Vee 

(PinD42.HN624316N) 

Function 

Address 

A_, Address (Word-Wide) 

Do - 0'5 Output 

CE Chip Enable 

OE Output Enable 

BHE Byte Enable 

Vee Power Supply 

Vss Ground 

NC No Connection 

HN624316FBN Series 

NC 44 
A18 43 
A17 42 

A7 41 
A6 40 
A5 39 
A4 38 
A3 37 
A2 44-LEAD 36 

SOP A1 TOPVIEW 35 
AD 34 
CE 33 
Vss 13 32 
OE 31 
00 30 
08 29 
01 28 
09 27 
02 26 

010 25 
03 24 

011 23 

HN624316FN Series 

A18 48 
A17 47 

A7 46 
A6 45 
A5 
A4 
A3 
A2 
A1 
AO 48-LEAD 
NC SOP 

NC TOP VIEW 

NC 
CE 

Vss 
OE 
00 
08 
01 
09 
02 

010 
03 

011 

HITACHI 

NC 
A19 
A8 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
BHE 
Vss 
015/A-1 
07 
014 
06 
013 
05 
012 
04 
Vee 

(PinT244.HN624316N) 

A19 
A8 
A9 
A10 
A11 
A12 
A13 
A14 
A15 
A16 
NC 
NC 
NC 
BHE 
Vss 
015/A-1 
07 
014 
06 
013 
05 
012 
04 
Vee 

(PinT248.HN624316N) 
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-------------------- HN624316N Series 

• BLOCK DIAGRAM 

AO 

A1 
I 

~ - I--
Address Memory Nibble 

Buffer Array Decoder 

A19 ~ - I--

- - 3-State 
Hex! Output 
Byte Buffer 

- -

:--

-

DO 

~ 
015 
/(07) 

CE 

BHE 

~l 
.~ 

1 =nJ 
.~ 

(A-1)* ~ 

OE I' ~ 

(BD.HN624316N) 

Notes: 1. * : A_1 is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V1H : 16-bit (015 - Do) 

BHE=V1L : a-bit (07 - Do) 
When BHE is low, 0 14 - Os are in high impedance states. 

HITACHI 
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HN624316N Series ---------------------

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value Unit 

Supply Voltage 1 Vee -0.3 to +7.0 V 

All Input and Output Voltage 1 VIN,vOUT -0.3 to Vee + 0.3 V 

Operating Temperature Range TOPR o to +70 °C 

Storage Temperature Range TSTG -55 to +125 °C 

Temperature Under Bias TB1AS -20 to +85 °C 

Notes: 1. Relative to V 5S' 

• CAPACITANCE 
(Vee = 5V ± 10%, VS5 = OV, T. = 25°C, VIN = 0 V, f = 1MHz) 

Item Symbol Min. Typ. Max. Unit Test Condition 

Input Capacitance 1 CIN - - 15 pF VIN = OV 

Output Capacitance 1 COUT - - 15 pF VOUT = OV 

Notes: 1. This parameter is sampledand not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vec = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Item Symbol Min. Typ. Max. Unit 

Input Leakage Current III - - 10 f.IA 
Output Leakage Current ILO - - 10 f.IA 
Operating V ce Current Ice - - 75 mA 

- - 65 mA 

Standby Vee Current ISB - - 30 f.IA 
Input Voltage VIH 2.2 - Vee+0.3 V 

Vil -0.3 - 0.8 V 

Output Voltage VOH 2.4 - - V 

VOL - - 0.4 V 

HITACHI 

Test Condition 

VI N = 0 V to Vec 

CE = 2.2 V, VOUT = 0 V to Vee 

Vec = 5.5 V, lOUT = 0 mA, tRc=150ns 

Vee = 5.5 V, lOUT = 0 mA, tRe=200 

Vee = 5.5 V, CE;?: Vcc-O.2V 

IOH = -205 f.IA 
IOl = 1.6 mA 
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-------------------- HN624316N Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vcc = 5V ± 10%, Vss = 0 V, T. = 0 to 70°C) 

Test Conditions 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Reference level for measuring timing: 

0.8 V 12.4 V 
S:10 ns 
1 TIL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN624316N·12 HN624316N-15 Test 
Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 120 - 150 ns 

Nibble Read Cycle Time ~ 60 - 70 ns' 

Address Access Time tAA - 120 - 150 ns 

Nibble Address Access 
Time tNA - 120 - 70 ns 

Chip Enable Access Time teE - 60 - 150 ns 

Output Enable Access fee - 60 - 70 ns 
Time 

SHE Access Time ~E - 120 - 150 ns 

Output Hold Time from foHA 0 - 0 - ns 
Address Change 

Output Hold Time from toHC 0 - 0 - ns 
Chip Enable' 

Output Hold Time from foHO 0 - 0 - ns 
Output Enable 

Output Hold Time from foHB 0 - 0 - ns 
SHE 

Chip Enable to Output tCHZ - 60 - 70 ns 
in High-Z 1 

Output Enable to Output foHZ - 60 - 70 ns 
in High-Z 1 

SHE to Output in High-Z 1 tBHZ - 60 - 70 ns 

Chip Enable to Output tCLl 10 - 10 - ns 
in Low-Z 

Output Enable to Output feu 10 - 10 - ns 
in Low-Z 

SHE to Output in Low-Z tau 10 - 10 - ns 

Note: 1. teHZ' ~, tBHZ are defined as the time at which the output becomes an open circuit and are 
not referenced to output voltage levels. 

HITACHI 
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HN624316N Series --------------------

• READ TIMING WAVEFORM 
Word Mode (BHE = VIIt) or Byte Mode (BHE = V1L) 

" " Address \. j\' 

CE 
- -tOHA 

tM 
'I ~ 

j 

tACE tCHZ 

tCLZ tOHC- --
OE ~ 

tOE toHZ 

tOLZ tOHO- i-

Data Out 
HighZ :xx; ~ Data Valid ~ 

HighZ 

Note: 1. tDHA , tOHC ' tOHO are determined by the faster time. (TD.R.HN624316N) 
2. tM , tACE , tao are determined by the slower time. 
3. \:12' tau are determined by the slower time. 

Word Mode/Byte Mode Switch 

High Z ~.'"""-_____ ~ 

1- "'I}Q.~ 
HighZ 

BHE 

Data Valid Data Valid 

HighZ 
Data Valid 

tBHE 
(TD.Rl.HN624316N) 

Note: 1. If CE and OE are enabled, A19 to "are valid. _ _ 
2. D1JA.1pin is in the output state when BHE is high, CE and OE are enabled. Therefore, the 

input signals of opposite phase to the output must not be applied to them. 
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-------------------- HN624316N Series 

Nibble Mode 

Data Out 

(TD.RN.HN624316N) 

Note: CE and OE are enable. 
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HN624032 Series -----~------- Preliminary 

32M (2M x16-bit) and (4M x a-bit) Mask ROM 

• DESCRIPTION 
The Hitachi HN624032 is a 32-Megabit CMOS Mask 

Programmable Read Only Memory organized as 2,097,152 x 16-bit 
and 4,194,304 x 8-bit. 

The low power consumption of this device makes it ideal for 
battery powered, portable systems. In addition, the high density and 
high speed provide enough capacity and high performance to be 
used as a character generator in laser printers. 

Hitachi's HN624032 is offered with JEDEC-Standard pinouts in 
42-pin Plastic DIP and 44-lead Plastic SOP packages. 

• FEATURES 
• Single Power Supply: 

Vcc =5V±10% 
• Fast Access Times: 

150 ns/200 ns (max) 
• Low Power Consumption: 

Active Current: 200 mW (typ) 
Standby Current: 51lW (typ) 

• User Selectable Organization: 
2M x 16-bit (Word-Wide) 
4M x 8-bit (Byte-Wide) 
Switchable with BHE pin 

• TIL-Compatible Inputs and Outputs 
• Three-State Data Outputs 
• Pin Arrangements: 

JEDEC Standard Word-Wide/Byte-Wide Pinout 
• Packages: 

42-pin Plastic DIP 
44-lead Plastic SOP 

• ORDERING INFORMATION 

Type No. Access Time 

HN624032P-15 150 ns 

HN624032P-20 200 ns 

HN624032FB-15 150 ns 

HN624032FB-20 200 ns 

Package 

42-pin Plastic DIP 

(DP-42) 

44-pin Plastic SOP 

(FP-44D) 

HITACHI 

(DP-42) 

(FP-44D) 
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• BLOCK DIAGRAM 

AO 

~ 
A20 

CE 

BHE 

(A-1)* ----i 

OE ------1 

3-State 
Memory Hex! Output 

Array Byte Buffer 

Notes: 1. * : A'I is the Least Significant Address bit in Byte-Wide Mode. 
2. BHE=V,H : 16-bit (015 , OJ 

BHE=V1L : a-bit (07 - Do), 
When BHE is low, 014 - Os are in high impedance states. 

HITACHI 

HN624032 Series 

DO 

~ 
015 

1(07) 

(BD.HN624032) 
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HN624032 Series ---------------------

• PIN ARRANGEMENT 

HN624032P Series HN624032FB Series 

A18 A19 NC A20 
A17 A8 A18 A19 

A7 A9 A17 A8 
A6 Al0 A7 A9 
A5 All A6 Al0 
A4 A12 A5 All 
A3 A13 A4 A12 
A2 A14 A3 A13 
AI 42·PIN 
AO 10 

A15 A2 A14 
A16 Al 44·LEAD A15 SOP 

CE 11 A20 AO 11 TOP VIEW A16 
Vss 12 Vss CE 12 BHE 
OE 13 015/A·l Vss 13 Vss 
00 14 07 OE 14 015/Al 
08 15 014 00 15 07 
01 16 06 08 16 014 
09 013 01 17 06 
02 05 09 18 013 

010 012 02 19 05 
03 04 010 20 012 

011 Vee 03 04 
011 Vee 

(PlnT242.HN624032) (PinT244.HN624032) 

• PIN DESCRIPTION 

Pin Name Function 

Ao - A20 Address 

A., Address (Word-Wide) 

Do - 0'5 Output 

CE Chip Enable 

OE Output Enable 

BHE Byte Enable 

Vee Power Supply 

Vss Ground 

NC No Connection 
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5-122 Hitachi America, Ltd.' 2000 Sierra Point Pkwy.' Brisbane, CA 94005·1819' (415) 589·8300 



HN624032 Series 

• ABSOLUTE MAXIMUM RATINGS 

Item Symbol Value ;Unit 

Supply Voltage 1 Vee -0.3 to +7.0 V 

All Input and Output Voltage I VT -0.3 to Vee + 0.3 V 

Operating Temperature Range TOPR o to +70 °C 

Storage Temperature Range TSTG -55 to +125 ! °C 

Temperature Under Bias TB1AS -20 to +85 °C 

Note: 1. Relative to V ss' 

• CAPACITANCE 
(Vee = 5V ± 10%, Vss = OV, T. = 25°C, V1N = OV, f = 1 MHz) 

Item Symbol Min. Typ. Max. Unit 

Input Capacitance 1 C1N - - 15 pF 

Output Capacitance 1 COOT - - 15 pF 

Note: 1. This parameter is sampled and not 100% tested. 

• DC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V ± 10%, Vss = OV, T. = 0 to +70~C) 

Item Symbol Min. Typ. Max. Unit 

Input Leakage Current III - - 10 ~ 

Output Leakage Current ILO - - 10 ~ 

Operating Vee Current lee - - 100 mA 

Standby Vee Current 19B - - 30 ~ 

Input Voltage V1H 2.2 - Vee+0.3 V 

V1L -0.3 - 0.8 V 

Output Voltage VOH 2.4 - - V 

VOL - - 0.4 V 

HITACHI 

Test Condition 

V1N = Oto V ee 

CE = 2.2 V, VOUT = 0 to Vee 

Vee = 5.5 V, IDoUT = 0 mA, tRe=min. 

Vee = 5.5 V,CE <?: V co -0.2V 

IOH = -205 ~ 

IOL = 1.6 mA 
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HN624032 Series 

• AC ELECTRICAL CHARACTERISTICS FOR READ OPERATION 
(Vee = 5V± 10%,Vss = OV, T. = 0 to +70°C) 

Test Con~ltlons 
• Input pulse levels: 
• Input rise and fall times: 
• Output load: 
• Input/Output Timing Reference level: 

0.8/2.4V 
S 10 ns 
1 TTL Gate + CL = 100 pF (Including jig capacitance) 
1.5 V 

HN624032·15 HN624032·20 

Item Symbol Min. Max. Min. Max. Unit 

Read Cycle Time tRC 150 - 200 - ns 

Address Access Time tM - 150 . 200 ns 

Chip Enable Access Time tACE - 150 - 200 ns 

Output Enable Access toe - 70 - 100 ns 
Time 

BHE Access Time tBHE - 150 - 200 ns 

Output Hold Time from tOHA 0 - 0 - ns 
Address Change 

Output Hold Time from tOHC 0 - 0 - ns 
Chip Enable 

Output Hold Time from tOHO 0 - 0 - ns 
Output Enable 

Output Hold Time from tOHB 0 - 0 - ns 
BHE \ 

Chip Enable to Output tCHZ - 70 - 70 ns 
in High-Z 1 

Output Enable to Output tOHZ - 70 - 70 ns 
in High-Z 1 

BHE to Output in High-Z 1 tBHZ - 70 - 70 ns 

Chip Enable to Output tcLZ 10 - 10 - riS 
in Low-Z 

Output Enable to Output tOLZ 10 - 10 - ns 
in Low-Z 

BHE to Output in Low-Z tBLZ 10 - 10 - ns 

Note: 1. IcHz' tOHZ' and t8HZ are defined as the time at which the output becomes 
an open circuit and are not referenced to output voltage levels. 
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HN624032 Series 

• READ TIMING WAVEFORM 
Word Mode (BHE = VIH) or Byte Mode (BHE = VI L) 

t RC 

Address 'JV 
Jr\. 

- ~tOHA 
tAA 

CE 

t ACE tCHZ 

tCLl tOHC- I-

OE / 
J 

tOE tOHZ 

tOll tOHO- I-

Data Out 
HighZ 000/ Data Out Valid O¢ HighZ 

(TD.R.S24032) 

Note: 1. IoHA' tOHC ' tOHO are determined by the faster time. 
2. tM , tACE ' tOE are determined by the slower time. 
3. lcLZ' tbLz are determined by the slower time. 

Word Model Byte Mode Switch 

High Z ~. ______ ~ 

1_ tM I·.~H~ 
HighZ 

BHE 

Data Valid 

Data Valid 

tBHZ tBHE 
(TD.RI.HNS24032) 

Note: 1. If CE and OE are enabled, A20 to Ao are valid. _ _ 
2. D1JA.l pin is in the output state when SHE is high, CE and OE are enabled. Therefore, 

the input signals of opposite phase to the output must not be applied to them. 
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