HBS6HW464ETNC-5/6,
HBS6HW864ETNK-5/6

32/64MB Unbuffered EDO DRAM DIMM
4-Mword x 64-bit, 4k Refresh, 1 Bank Module
8-Mword X 64-bit, 4k Refresh, 2 Bank Module

(4/8 pcs of 4M x 16 components)
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Description

The HBS6HW464ETNC, HB56HW864ETNK belong to 8-byte DIMM (Dual in-line Memory Module)
family, and have been developed an optimized main memory solution for 4 and 8-byte processor
applications. The HB5S6HW464ETNC is a 4 M x 64 Dynamic RAM Module, mounted 4 pieces of 64-
Mbit DRAM (HM5165165) sealed in TSOP package and 1 piece of serial EEPROM (2048-bit) for
Presence Detect (PD). The HB5S6HW864ETNK is a 8 M X 64 Dynamic RAM Module, mounted 8 pieces
of 64-Mbit DRAM (HM5165165) sealed in TSOP package and 1 piece of serial EEPROM (2048-bit) for
Presence Detect (PD). They offer Extended Data Out (EDO) Page Mode as a high speed access mode.
An outline of the HBS6HW464ETNC, HB56HW864ETNK are 168-pin socket type package (dual lead
out). Therefore, they make high density mounting possible without surface mount technology. They
provide common data inputs and outputs. Decoupling capacitors are mounted beside cach TSOP on the
module board.

Features

* 168-pin socket type package (Dual lead out)

— Outline: 133.35 mm (Length) x 25.40 mm (Height) x 2.92 mm (Thickness)
( HBS6HW464ETNC)

133.35 mm (Length) x 25.40 mm (Height) X 4.00 mm (Thickness)
(HB56HW864ETNK)

— Lead pitch : 1.27 mm
e Single 3.3 Vsupply: 3.3V+£03V
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e High speed
— Access time: t,,. =50 ns/60 ns (max)
— Access time: t.,. =13 ns/15 ns (max)
¢ TLow power dissipation
— Active mode: 2.02 W/1.73 W (max) (HBS6HW464ETNC)
— Active mode: 2.09 W/1.80 W (max) (HBS6HW864ETNK)

— Standby mode (TTL): 28.8 mW (max) (HBS6HW464ETNC)
— Standby mode (TTL): 57.6 mW (max) (HBS6HW864ETNK)

— Standby mode (CMOS): 7.2 mW (max) (HB56HW464ETNC)
— Standby mode (CMOS): 14.4 mW (max) (HBS6HW864ETNK)

¢ JEDEC standard outline unbuffered §-byte DIMM
e EDO page mode capability
® 4096 refresh cycles: 64 ms
e 3 variations of refresh
— RAS-only refresh
— CAS-before-RAS refresh
— Hidden refresh

Ordering Information

Type No. Access time Package Contact pad
HB56HW464ETNC-5 50 ns 168-pin dual lead out CGold
HB56HW464ETNC-6 60 ns socket type
HB56HW 864ETNK-5 50 ns
HB56HW 864ETNK-6 60 ns
Pin Arrangement

1 pin 10 pin11 pin 40 pin 41 pin 84 pin

of f booob fo

O T [Tl 1]
°t 1 I fo
85 pin 94 pin 95 pin 124 pin 125 pin 168 pin
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Pin Arrangement (cont)

Pin No. Signhal name Pin No. Signhal name Pin No. Signhal name Pin No. Signal name
1 Ve 43 Ve 85 Ve 127 Ve

2 DQo 44 OE2 86 DQ32 128 NC

3 DQ1 45 RAS2 87 DQ33 129 RAS3 (NC)**
4 DQ2 46 CAS2 88 DQ34 130 CAS6
5 DQ3 47 CAS3 89 DQ35 131 CAS7
6 Ve, 48 WE2 90 Ve, 132 NC

7 DQ4 49 Ve, 91 DQ36 133 Ve,

8 DQ5 50 NC 92 DQ37 134 NC

9 DQ6 51 NC 93 DQ38 135 NC
10 DQ7 52 NC 94 DQ39 136 NC

11 DQ8 53 NC 95 DQ40 137 NC
12 Ve 54 Ve 96 Ve 138 Ve

13 DQ9 55 DQ16 97 DQ41 139 DQ48
14 DQ10 56 DQ17 98 DQ42 140 DQ49
15 DQ11 57 DQ18 99 DQ43 141 DQ50
16 DQ12 58 DQ19 100 DQ44 142 DQ51
17 DQ13 59 Ve, 101 DQ45 143 Ve,
18 Ve, 60 DQ20 102 Ve, 144 DQ52
19 DQ14 61 NC 103 DQ46 145 NC
20 DQ15 62 NC 104 DQ47 146 NC

21 NC 63 NC 105 NC 147 NC
22 NC 64 Ve 106 NC 148 Ve
23 Ve 65 DQ21 107 Ve 149 DQ53
24 NC 66 DQ22 108 NC 150 DQ54
25 NC 67 DQ23 109 NC 151 DQ55
26 Ve, 68 Ve 110 Ve, 152 Ve
27 WEO 69 DQ24 111 NC 153 DQs56
28 CASO 70 DQ25 112 CAS4 154 DQs57
29 CAST1 71 DQ26 113 CAS5 155 DQs58
30 RASO 72 DQ27 114 RAS1 (NC)*' 156 DQ59
31 OEo 73 Ve, 115 NC 157 Ve,
32 Ve 74 DQ28 116 Ve 158 DQ60
33 A0 75 DQ29 117 At 159 DQ61
34 A2 76 DQ30 118 A3 160 DQ62
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Pin Arrangement (cont)

Pin No. Signhal name Pin No. Signhal name Pin No. Signhal name Pin No. Signal name
35 Ad 77 DQ31 119 A5 161 DQ63

36 A6 78 Ve, 120 A7 162 Ve,

37 A8 79 NC 121 A9 163 NC

38 A10 80 NC 122 Al 164 NC

39 NC 81 NC 123 NC 165 SA0

40 Ve, 82 SDA 124 Ve, 166 SA1

41 Ve, 83 SCL 125 NC 167 SA2

42 NC 84 V, 126 NC 168 V,

cc

cc

Notes: 1. RAS1: HB56HW864ETNK, NC: HB56HW464ETNC
2. RAS3: HB56HW8B4ETNK, NC: HB56HWA464ETNC

Pin Description

Pin hame Function

AO to A11 Address input
— Row address A0 to A1
— Column address A0 to A9
— Refresh address A0 to A1

DQO to DQ63 Data input/output

RASO to RAS3

Row address strobe

CASO to CAS7

Column address strobe

WEO, WE2 Read/Write enable

OEo, OE2 Output enable

SDA Serial data out (bitO to bit7)
SCL Clock for presence detect
SAO to SA2 Serial address input

Ve Power supply

Vo Ground

NC No connection

HITACHI
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Serial PD Matrix*'
Byte No. Function described Bit Bit Bit Bit Bit Bit Bit Bit Hex value Comment
7 6 5 4 3 2 1 0 s
0 Number of bytes used by i o0 0O O O O O o0 80 128 byte
module manufacturer
1 Total SPD memory size 0O 0 o0 o 1 0O 0 o8 256 byte
2 Memory type 0O 0 o0o o0 O 1 0 02 EDO
3 Number of row addressesbits 0 O O O 1 1 0 0 oC 12
4 Number of columnaddresses 0 O O O 1 o 1 0 OA 10
bits
5 Number of banks
(HB56HW464ETNC) 0 0 0o 0 0o 0 O 1 of 1
(HB56HWS8B4ETNK) 0 0O O 0 O 1 0 02 2
6 Module data width o 1 0O 0O O O O o0 40 64
7 Module data width (continued) O 0O 0 o o o o0 o0 0 (+)
8 Module interface signal levels 0 0o o o o o 1 o LVTTL
9 RAS access time
5 11 0 0 32 tonc = 50 NS
-6 11 1 1 o0 3C tonc = 60 NS
10 CAS access time
5 0o 0 0o 0 1 1t o 1 oD t,o=13ns
-6 0o o o o 1 1t 1 1 ©OF t,o=15ns
11 Module configuration type 0O 0 o0 o 00 Non parity
12 Refresh rate/type 0O 0 o0 o 00 Normal
(15.625 ps)
13 DRAM width 0O o0 O 1 0O 0O 0 O 10 AM x 16
14 Error checking DRAM width 0 0 o o o o o o0 o0
151031 Reserved for futureofferings 0 O O O O O O O 00
32to 61 Superset information 0 0 o o o o o o0 o0 Future
offerings
62 SPD data revision code 0o o0 o O o o o 1 01 Rev.1
63 Checksum for bytes O to 62
(HB56HW464ETNC-5) o o0 f 1 0 0 1 32
(HB56HW464ETNC-6) o o0 f 1 1 1 1 3E
(HB56HW864ETNK-5) o o 1 1 o o 1 1 33
(HB56HWB864ETNK-6) o o0 f 1 1 1 1 1 3F
64 Manufacturer's JEDEC IDcode 0 0 1 1 1 07 HITACHI
65to 71 Manufacturers JEDEC IDcode 0 O 0O 0O 0 00
HITACHI 5
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Serial PD Matrix*'(cont)

Byte No. Function described Bit Bit Bit Bit Bit Bit Bit Bit Hex value Comment
7 6 5 4 3 2 1 0 s
72 Manufacturing location X X X X X X X X xX *2 (ASCII-
8bit code)
73 Manufacturer’s part number o 1 1 0 48 H
74 Manufacturer’s part number o 1 0 1 0 42 B
75 Manufacturer’s part number 0o o0 1 1 o 1 o 1 35 5
76 Manufacturer’s part number 0o o0 1 1 o 1 1 0O 36 6
77 Manufacturer’s part number o 1 o 1 0O O O 48 H
78 Manufacturer’s part number o 1 1 o 1 1 1 57 W
79 Manufacturer’s part number
(HB56HW464ETNC) o o0 f 1 0 0 34 4
(HB56HW864ETNK) o o 1 1 1 0 0 38 8
80 Manufacturer’s part number 0o o0 1 1 o 1 1 0O 36 6
81 Manufacturer’s part number 0o o0 1 1 o 1 0O 0 34 4
82 Manufacturer’s part number o 1 0o o o 1 o 1 45 E
83 Manufacturer’s part number o 1 o 1 o 1 0O 0 54 T
84 Manufacturer’s part number o 1 0o o0 1 1 1 4E N
85 Manufacturer’s part number
(HB56HW464ETNC) o 1 o O o0 O 1 1 43 C
(HB56HWB8B64ETNK) o 1 o o 1 0 1 1 4B K
86 Manufacturer’s part number 0o o0 1 o 1 1 o 1 2D —
87 Manufacturer’s part number
-5 0O O 1 1 0 1 0 1 35 5
-6 0O O 1 1 0 1 1 0 36 6
88 to 90 Manufacturer’s part number 0o o0 1 0O 0o 0O O 0 20 (Space)
91 Revision code 0o o0 1 1 0O 0 O 0 30 Initial
92 Revision code 0o o0 1 0O 0o 0O O 0 20 (Space)
93 Manufacturing date X X X X X X X X xX Year code
(binary) *°
94 Manufacturing date X X X X X X X X xX Week code
(binary) **
95to 98 Assembly serial number *®
99 to 125 Manufacturer specific data *°
126 Reserved 0 o o O O o o o0 o0 Not use
127 Reserved 0 o o O O o o o0 o0 Not use

Notes: 1. All serial PD data are not protected. 0: Serial data, “driven Low”, 1: Serial data, “driven High”

2. Byte 72 is manufacturing location code. (ex: In case of Japan, byte 72 is 4Ah. 4Ah shows “J”
on ASCII code.)
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o o kMw

Byte 93 (Manufacturing date-year code) ex: 61h shows year '97. 62h shows year'98.
Byte 94 (Manufacturing date-week code) ex: OBh shows week 11. 24h shows week 36.
Byte 95 through 98 are assembly serial number.

All bits of 99 through 125 are not defined (“1” or “0”).

HITACHI 7
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Block Diagram (HBS6HW464ETNC)

RASO » RAS2 e
CASOe— CAS4 e
CAS1 « CAS5 «
WEO » | WE2 e |
OEO L 4 I ] OE2 L 4 I ]
LCAS UCAS RAS WE OFE LCAS UCAS RAS WE OFE
DQ0e—1/0 DQ32e—1/O
DQ1e——1/O DQ33e—I/0
DQ2e—1/0 DQ34e—1/0
DQ3e—/0 DQ35¢—|/0
DQ4e—1/0 DQ36e—1/O
DQ5e—1/O DQ37e«—1/0
DQ6+——1/Q DO DQ3ge— /0 D2
DQ7 =—1/0 DQ39e—1/0
DQ8e—1/0 DQ40s—1/O
DQ9 e—1/0 DQ41e—1/O
DQ10e—1/0 DQ42¢—1/O
DQ11e——1/0 DQ43¢—1/O
DQ12e—1/O DQ44e+—1/0
DQ13e—1/O DQ45e¢—1/0
DQ14 «—— /O DQ46e—1/0
DQ15+—I/O DQ47+—1/0
CAS2 o—‘ CAS6 o—‘
CAS3 e i l CAS7 » i l
LCAS UCAS RAS WE OE LCAS UCAS RAS WE OFE
DQ16e——|1/0 DQ48 e——1/Q
DQ17 «—I1/O DQ49 «—1/O
DQ18e—1/0 DQ50 *—1/O
DQ19e—1/O DQ51 «—1/O
DQ20e—1/O DQ52 «—1I/O
DQ21e—1/O DQ53«—I/O
DQ22 «—1/0O DQ54 «—1/Q
DQ23 e—1/0 D1 DQ55e——|1/0 D3
DQ24 «—1/0 DQ56+— /O
DQ25e—1/0 DQ57+—I/O
DQ26 «— /O DQ58*—I/0
DQ27 «—1/0 DQ59«— /O
DQ28e—1/O DQeoe——1/O
DQ29 «—1/O DQ61«—I/O
DQ30«—1/0 DQe2+—1/0O
DQ31e—1/O DQe3+—1/O
AOto A1l ® » DO to D3 Serial PD
Vee o » DO to D3, UO
ccr 1 SCL—» uo - SDA
Vs o1 » DO to D3, U0 A0 A1 A2
0.22 uF x 8 pcs I i i
*DO to D7: HM5165165 SA0 SA1 SA2

U0: Serial EEPROM (2048 bit)

Notes :1. The SDA pull-up resistor is required due to the open-drain/open-collector output.
2. The SCL pull-up resistor is recommended because of the normal SCL line inacitve "high" state.
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Block Diagram (HBS6HW864ETNK)

RASO e RAS1 e
CASO
CAS1e
Beoe ! |
OEOQe —* -
LCAS UCASRASWEOE|  [LCAS UCASRASWEOE
DQOe—{1/0 L—1/0
DQ1 e—{I/0 /0
DQ2 {110 —1/0
DQ3 =IO —1/0
DQ4e—/0O L 1/0
Bage—o e
o |
DQ7 —I10 Do L1/0 D4
DQ8e—I/0O L1/0
R g
p— |
DQ11e—{|/0 —1/0
DQ12e—I1O L1170
DQ13e—1/O L1170
DQ14e—1/0 L 1/0
DQ15e—I/0 L {/0
CAS2 |
CAS3 I hd I 1
LCAS UCASRASWEOE|  [LCAS UCASRASWEOE
DQ16e—]1/O L_{1/0
DQ17e—]1/0 /0
DQ18e— /O L1/
DQ19e—I/0 L1170
DQ20 e—1/O L 11/0
DQ21 e—1/0 /0
DQ22e—1/0 /0
DQ23e—110 D1 1170 D5
DQ24e—1/O 10
DQ25e—1/0 170
DQ26e— 110 L1170
DQ27 110 L1170
DQ28e—1/0 L 1/0
DA29e—1/O /0
DQ30e—1/0 1170
DA31 110 110
AOto All e - D0 to D7
VCC [ 1 p DO to D7, uo
Vgg o—1- » DO to D7, U0

0.22 uF x 16 pcs

*D0 to D7: HM5165165
U0: Serial EEPROM (2048 bit)

RAS2 e RAS3 e
CAS4e
CAS5e
WEee ! |
OE2e —* I
LCAS UCASRASWEOE|  |LCAS UCASRASWE OE
DQ32 «—I/O L 1/0
DQ33 e—I/0 /0
DQ34 «—|/O —1/0
DQ35 |10 /0
DQ36 e I/O /0
Bass =10 (S
b |
DQ39 e—|I10 D2 L 1/0 Deé
DQ40e—|/0 L1110
DQ41 |10 L1/0
DQ42 /0 —1/0
DQ43 |10 —1/0
DQ44 e—|I/O L1110
D45 e—|1/0 L1110
DQ46+—|I/0 L 1/0
DQ47 +—|I10 L /0
CASGe |
CAS7e L, -
LCAS UCASRASWEOE|  |LCAS UCASRASWE OE
DQ48 «—|1/0 L 1/0
DQ49 «—|I10 7%}
DQ50 «—1/0 110
DQ51 —|I10 10
DQ52 «—|I/0 /0
DQ53 «—|I/O [ 1)/0
DQ54 «—||/O L1110
DA55 «—|1/O D3 7} D7
DQ56+—|I/0 L1110
DQ57 +—|I/O L1/0
DQ58*—I/0 /0
DQ59 +—|I/0 /0
DQ60»— /O /0
DQ&1 e—|I/0 I 76}
DQ62*—l/0 —{1/0
DQ63*— /O —{1/0
Serial PD
uo
CL—» > SDA
A0 A1 A2
[ [ [
SA0 SA1 SA2

Notes :1. The SDA pull-up resistor is required due to the open-drain/open-collector output.
2. The SCL pull-up resistor is recommended because of the normal SCL line inacitve "high" state.
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Absolute Maximum Ratings

Parameter Symbol Value Unit
Terminal voltage on any pin relative to V,  V, —0.5t0 +4.6 \
Power supply voltage relative to V Vo —0.5t0 +4.6 \
Short circuit output current lout 50 mA
Power dissipation P; 4 W
Storage temperature Tstg —551t0 +125 °C
DC Operating Conditions
Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 3.0 3.3 3.6 \Y 1,2
Ve, 0 0 0 % 2
Input high voltage Vi, 2.0 — V+03 V 1
Input low voltage \'A -0.3 — 0.8 \ 1
Ambient temperature range Ta 0 — 70 _C

Notes: 1. All voltage referred to V.

2. The supply voltage with all V_ pins must be on the same level. The supply voltage with all V,

pins must be on the same level.
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DC Characteristics (HBS6HW464ETNC)

HB56HWA464ETNC
50 ns 60 ns
Parameter Symbo Min Max Min Max Unit Test conditions
I
Operating current*'s ** loor — 560 — 480 mA t,.=min
Standby current loce — 8 — 8 mA  TTL interface
RAS, CAS=V,
Dout = High-Z
— 2 — 2 mA  CMOS interface
RAS,CAS=>V —-02V
Dout = High-Z
RAS-only refresh current* locs — 560 — 480 mA t,.=min
Standby current*’ locs — 20 — 20 mA RAS=V,, CAS=V,
Dout = enable
CAS-before-RAS refresh loce — 560 — 480 mA t,.=min
current
EDO page mode current*™** |, — 480 — 440 mA RAS=V, , CAScycle,
tire = tipe MIN
Input leakage current I, -5 5 -5 5 HA  OV<VinsV_ +03V
Output leakage current lo -5 5 -5 5 HA  OV<Vout<V,
Dout = disable
Output high voltage Vou 2.4 Vo 2.4 Vo \ High lout = -2 mA
Output low voltage Vo 0 0.4 0 0.4 \ Low lout =2 mA

Notes : 1. |, depends on output load condition when the device is selected. |, max is specified at the
output open condition.

2. Address can be changed once or less while RAS =V, .
3. Measured with one sequential address change per EDO cycle, t,,...

Capacitance (Ta =25°C, V_..=3.3 V £ 0.3 V) (HB56HW464ETNC)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — 40 pF 1
Input capacitance (RAS) C, — 34 pF 1
Input capacitance (CAS) C, — 27 pF 1
Input capacitance (WE, OE) C, — 34 pF 1

I/O capacitance (DQ) Co — 23 pF 1,2

Notes : 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS=V,, todisable Dout.
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DC Characteristics (HBS6HW864ETNK)

HB56HWS864ETNK
50 ns 60 ns
Parameter Symbo Min Max Min Max  Unit Test conditions
I
Operating current*'s ** loor — 580 — 500 mA t,.=min
Standby current loce — 16 — 16 mA TTL interface
RAS, CAS=V,
Dout = High-Z
— 4 — 4 mA CMOS interface
RAS,CAS=>V —-02V
Dout = High-Z
RAS-only refresh current* locs — 580 — 500 mA t,.=min
Standby current*’ locs — 40 — 40 mA RAS=V,, CAS=V,
Dout = enable
CAS-before-RAS refresh loce — 580 — 500 mA t,.=min
current
EDO page mode current*™** |, — 500 — 460 mA RAS=V,_, CAScycle,
tire = tipe MIN
Input leakage current I, -5 5 -5 5 HA OV<VinsV_ +03V
Output leakage current lo -5 5 -5 5 HA O0V<Vout<V
Dout = disable
Output high voltage Vou 2.4 Vo 2.4 Vo V  High lout = -2 mA
Output low voltage Vo 0 0.4 0 0.4 V  Low lout=2mA

Notes : 1. |, depends on output load condition when the device is selected. |, max is specified at the
output open condition.

2. Address can be changed once or less while RAS =V, .
3. Measured with one sequential address change per EDO cycle, t,,...

Capacitance (Ta =25°C, V_..=3.3 V £ 0.3 V) (HB56HW864ETNK)

Parameter Symbol Typ Max Unit Notes
Input capacitance (Address) C, — 60 pF 1
Input capacitance (RAS) C, — 34 pF 1
Input capacitance (CAS) C, — 34 pF 1
Input capacitance (WE, OE) C, — 48 pF 1

I/O capacitance (DQ) Co — 30 pF 1,2

Notes : 1. Capacitance measured with Boonton Meter or effective capacitance measuring method.
2. CAS=V,, todisable Dout.
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AC Characteristics (Ta =0 to +70°C, V,.=33V 03V, V_ =0V) ¥ ** *7

Test Conditions

¢ Inputrise and fall time: 2 ns

e Inputlevels: V, =0V,V,=3V

¢ Input timing reference levels: 0.8 V,2.0V

¢  QOutput timing reference levels: 0.8 V,20V

¢ Output load: 1 TTL gate + C, (100 pF) (Including scope and jig)

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

50 ns 60 ns

Parameter Symbol Min Max Min Max Unit Note

s
Random read or write cycle time toc 84 — 104 — ns
RAS precharge time tee 30 — 40 — ns
CAS precharge time ter 8 — 10 — ns
RAS pulse width tors 50 10000 60 10000 ns
CAS pulse width tors 8 10000 10 10000 ns
Row address setup time tasn 0 — 0 — ns
Row address hold time toan 8 — 10 — ns
Column address setup time taec 0 — 0 — ns
Column address hold time toan 8 — 10 — ns
RAS to CAS delay time toco 12 37 14 45 ns
RAS to column address delay time tero 10 25 12 30 ns
RAS hold time tren 13 — 15 — ns
CAS hold time ton 35 — 40 — ns
CAS to RAS precharge time torp 5 — 5 — ns
OE to Din delay time toeo 13 — 15 — ns 5
OE delay time from Din tozo — — ns 6
CAS delay time from Din toze — — ns 6
Transition time (rise and fall) t, 2 50 2 50 ns 7
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Read Cycle

50 ns 60 ns
Parameter Symbol Min Max Min Max Unit Notes
Access time from RAS tonc — 50 — 60 ns 8,9
Access time from CAS tonc — 13 — 15 ns 910,17
Access time from address taa — 25 — 30 ns 9, 11,17
Access time from OE toea — 13 — 15 ns 9
Read command setup time toce — — ns
Read command hold time to CAS tocn — — ns 12
Read command hold time from RAS tocin 50 — 60 — ns
Read command hold time to RAS tora 0 — 0 — ns 12
Column address to RAS lead time [ 25 — 30 — ns
Column address to CAS lead time toa 15 — 18 — ns
CAS to output in low-Z tos 0 — 0 — ns
Output data hold time ton 3 — 3 — ns 21
Output data hold time from OE toro 3 — 3 — ns
Output buffer turn-off time tore — 13 — 15 ns 13, 21
Output buffer turn-off to OF toes — 13 — 15 ns 13
CAS to Din delay time tooo 13 — 15 — ns 5
Output data hold time from RAS toun 3 — 3 — ns 21
Output buffer turn-off to RAS torm — 13 — 15 ns 13, 21
Output buffer turn-off to WE tes — 13 — 15 ns 13
WE to Din delay time teo 13 — 15 — ns
RAS to Din delay time tooo 13 — 15 — ns
Write Cycle

50 ns 60 ns
Parameter Symbol Min Max Min Max Unit Notes
Write command setup time tes — 0 — ns 14
Write command hold time tuen — 10 — ns
Write command pulse width te — 10 — ns
Write command to RAS lead time tow 13 — 15 — ns
Write command to CAS lead time tow — 10 — ns
Data-in setup time toe — 0 — ns 15
Data-in hold time to, — 10 — ns 15
14 HITACHI
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Read-Modify-Write Cycle

50 ns 60 ns
Parameter Symbol Min Max Min Max Unit Notes
Read-modify-write cycle time towe 116 — 140 — ns
RAS to WE delay time teo 67 — 79 — ns 14
CAS to WE delay time towo 30 — 34 — ns 14
Column address to WE delay time tawo 42 — 49 — ns 14
OE hold time from WE toen 13 — 15 — ns
Refresh Cycle

50 ns 60 ns
Parameter Symbol Min Max Min Max Unit Notes
CAS setup time (CBR refresh cycle) teen 5 — 5 — ns
CAS hold time (CBR refresh cycle) toum 8 — 10 — ns
WE setup time (CBR refresh cycle) trp 0 — 0 — ns
WE hold time (CBR refresh cycle) tern 8 — 10 — ns
RAS precharge to CAS hold time torc 5 — 5 — ns
EDO Page Mode Cycle

50 ns 60 ns
Parameter Symbol Min Max Min Max Unit Notes
EDO page mode cycle time [ 20 — 25 — ns 20
EDO page mode RAS pulse width torce — 100000 — 100000 ns 16
Access time from CAS precharge tepn — 28 — 35 ns 9,17
RAS hold time from CAS precharge toprn 28 — 35 — ns
Output data hold time from CAS low toon — 3 — ns 9,22
CAS hold time referred OE too — 10 — ns
CAS to OE setup time toor — 5 — ns
Read command hold time from CAS tocnc 28 — 35 — ns
precharge
Write pulse width during CAS precharge . — 10 — ns
OE precharge time toer — 10 — ns

HITACHI 15



HB5S6HW464ETNC-5/6, HB56HW864ETNK-5/6

EDO Page Mode Read-Modify-Write Cycle

50 ns 60 ns
Parameter Symbol Min Max Min Max Unit Notes
EDO page mode read- modify-write tprwe 57 — 68 — ns
cycle time
WE delay time from CAS precharge topw 45 — 54 — ns 14
Refresh
Parameter Symbol Max Unit Notes
Refresh period toer 64 ms 4096 cycles

Notes: 1.
2.

3.

8.

9.

10.
11.
12.
13.

14.

15.

16.
17.
18.

16

AC measurements assume t, = 2 ns.

An initial pause of 200 ps is required after power up followed by a minimum of eight initialization
cycles (any combination of cycles containing RAS-only refresh or CAS-before-RAS refresh).

Operation with the t_., (max) limit insures that t.,. (max) can be met, t.,, (max) is specified as a
reference point only; if t. , is greater than the specified t,,, (max) limit, than the access time is
controlled exclusively by t.,..

Operation with the t.,, (max) limit insures that t,,. (max) can be met, t.,, (max) is specified as a
reference point only; if t.,, is greater than the specified t,, (max) limit, then access time is
controlled exclusively by t,,.

Either t ., or t.,, must be satisfied.
Either t_,, or t,. must be satisfied.

V,, (min) and V_ (max) are reference levels for measuring timing of input signals. Also,
transition times are measured between V, (min) and V, (max).

Assumes thatt, <t.., (max) and t.,, <t.., (max). Ift, ort.,, is greater than the maximum
recommended value shown in this table, t.,, exceeds the value shown.

Measured with a load circuit equivalent to 1 TTL loads and 100 pF.
Assumes thatt, > t. ., (max)andt, +t,. (max) >t +1t,, (max).
Assumes thatt,, >t , (max)andt. +t,. (max) <t +1,, (max).
Either t.,, or t.,, must be satisfied for a read cycles.

toee (Max), t,e, (Max), t,., (Max) and t,.. (max) define the time at which the outputs achieve the
open circuit condition and are not referred to output voltage levels.

twcs trwos towos Lawo @Nd toey @re not restrictive operating parameters. They are included in the
data sheet as electrical characteristics only; if t, ., > t ., (min), the cycle is an early write cycle
and the data out pin will remain open circuit (high impedance) throughout the entire cycle; if t.
2 tRWD (min), tCWD 2 tCWD (min), and tAWD 2 tAWD (min), or tCWD 2 tCWD (min), tAWD 2 tAWD (min) and tCPW 2
t..» (Min), the cycle is a read-modify-write and the data output will contain data read from the
selected cell; if neither of the above sets of conditions is satisfied, the condition of the data out
(at access time) is indeterminate.

t, and t,, are referred to CAS leading edge in early write cycles and to WE leading edge in
delayed write or read-modify-write cycles.

t.aer defines RAS pulse width in EDO page mode cycles.
Access time is determined by the longest among t,,, t.,. and t,.

In delayed write or read-modify-write cycles, OE must disable output buffer prior to applying
data to the device.

HITACHI
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19.

20.

21.

22

23.

When output buffers are enabled once, sustain the low impedance state until valid data is
obtained. When output buffer is turned on and off within a very short time, generally it causes
large V,/V line noise, which causes to degrade V,, min/V, max level.

t.»c (Min) can be achieved during a series of EDO page mode write cycles or EDO page mode
read cycles. If both write and read operation are mixed in a EDO page mode RAS cycle (EDO
page mode mix cycle (1), (2)), minimum value of CAS cycle (i, + t., + 2 t,) becomes greater
than the specified t,,, (min) value. The value of CAS cycle time of mixed EDO page mode is
shown in EDO page mode mix cycle (1) and (2).

Data output turns off and becomes high impedance from later rising edge of RAS and CAS.
Hold time and turn off time are specified by the timing specifications of later rising edge of RAS
and CAS between t,,, and t,,, and between t.., and ...

.toon defines the time at which the output level go cross. V, =0.8 V, V, = 2.0 V of output timing

reference level.
XXX: HorL (H: V,, (min) <V, <V, (max), L: V, (min) <V <V, (max))
/11111 Invalid Dout

When the address, clock and input pins are not described on timing waveforms, their pins must
be applied V,, or V,.

HITACHI 17
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Notes concerning 2CAS control

Please do not separate the 2CASs (CASO and CAS1 (or CAS2, CAS4, CAS6 and CAS3, CASS5, CAST))
operation timing intentionally. However skew between 2CASs are allowed under the following

conditions.

1. Each of the 2CASs should satisfy the timing specifications individually.

2. Different operation mode for upper/lower byte is not allowed: such as following.

RAS

CASO
(CAS2, CAS4, CAS6)

CAST
(CAS3, CAS5, CAS7)

\

Early write

WE

\

=
—
—

3. Closely separated upper/lower byte control is not allowed. However when the condition (t., < t) is
satisfied, EDO page mode can be performed.

RAS \

—

CAS0
(CAS2, CAS4, CAS6)

A

CAST
(CAS3, CAS5, CASY)

N/

4, Byte control operation by remaining CASO (CAS2, CAS4, CAS6) or CAS1 (CAS3, CASS5, CAST)

high is guaranteed.

18
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Timing Waveforms**

Read Cycle
< tre |
< lRAs ol tRP
_ \ / \
RAS N\ /| \
N\ /
fcsH < [CRP .
§ treD e tRsH .
| [ | fcas
\ /
CAS N /
N 7
- tRAD : tRAL .
teaL
tasr t, t "]
thay  [ASQ |load
g
4
Address Row s Column
' IRRH_
tReHR
tres| | trRcH
L 7 Y
" XXAXX/ WO
tbzc tweb
> tcop >
trRDD .
o XXX (X
-t tDZO =| <tOEA= -t tOED -
o X XX XXX JXX
N /
B loFz
tcac t?gSF
< tan ) = toH >
o tRAC N h - tOFR ;
oz < JoHR |
tWEZ (4]
7 / \
Dout YA Dout 7}7
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Early Write Cycle

B tre N
tras trp
-\
RAS \ / N
\ /
tesH .| < forpP .
- trcD e trsH .
tr  fcas |
\ /4
CAS X ]
7
tasr | |tRAH tasc | | fcaH
Address >< Row Column
twes | | twen
o QXX /X
N /
Ips | toH
/
Din Din

N

High-Z*

Dout

+ twes = twes (min)
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Delayed Write Cycle*"*

- tre .
- tras | trp
-\
RAS \ N\
\ /
« tosH e | ftcrp
- tlrReD tRsH .
ol » tcas .
CAS 5& zl
\ 7
tasr | |tRAH tasc| | tcan
Address Row Column
oy
| tRwi
tRcs| twp
. A
WE
N\ Vi
_lozg,. tps toH
High-Z
o TR 22— o )
tbzo toep
~ e JOEH,
- toep .-
B 7 L'
= VOO | / \OOOOOOS
|(e)=4
—
teig
High-Z
Dout 9
Invalid Dout
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Read-Modify-Write Cycle*"*

< trwe -
tras - trp
-\
RAS
\ Y. \
tr
treb - tcas »| lel__fcRP .
CAS BX
tRAD N 7
tasr | | RaH tasc| | tcan
4
Address Row Column
N
trcg| e |« fewn > tgw;
tawp Jrw
- trwp o l<We,
4 \
o 000 /X
N\ i
Pieef ‘ « DH
DS
t f
o DZO| b OEH
foEA toep
__ 4 X
ot OOOUOOOOON |y JOOR)
feac,! | | toez
-t tAA -
tRAC < VtOHO
X High-Z
Dout Dout /
toLz ——
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RAS-Only Refresh Cycle

T

-~
f
>
»

NA

o
T

/II/ vy

RAS

tr

tcrp AtRPC‘ 1:CRR

/ \ /
CAS

1

tasr RAH

torr

oy
T

[
y

High-Z
Dout J

AN
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CAS-Before-RAS Refresh Cycle

tre B tre
- P tras | 1L trp tras trp
RAS / \ \
tr
trpc gD trRPg lcrp
< | for | | tesg| | lomg tcp losr tcHr
/ \
CAS % / / \
/ N
twre| | twRH twre| | twRH,

/

N/

RAKANR

torr
| lorp
High-Z
Dout % } 9
9,
24 HITACHI




HB5S6HW464ETNC-5/6, HB56HW864ETNK-5/6

Hidden Refresh Cycle
» trc e trc e trc N
. tras . e trP traA tRe | | tRas | L tRp
\ N / \
RAS
\ N 7 N 7
-
11 tRsH . teHr ||| terp
treD
CAS 5& ZZ
N /
<« 1RAD | tRAL
tasg| |tRAH t/ﬁg tcaH
/ A
Address Row Column
N /
tRRH
_ tRes. B tReH
_ / \
WE N
tozc =tWED=
o < fcon,
tRDD
. High-Z - -
Din y/ \
AtDZO - 1oED.
VtOEA‘
o (X0 0
\ /
- tcac | =t(t)EZ
t < twez
o« -AA »——1oHo
» trRac | JOFF‘
tcLz | fon
4 \
Dout DOUt §—
N /
torr
toHr
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EDO Page Mode Read Cycle

trp
t -
ras ) trasP HPC 13 \—
\n /
1 \ THpc THpc 1cpRH tcrp
T CsH icp tcp {CP | thon
_ 1 1 A —
CAS tcas & tcas N, lcas & tcas | ]
i 1RCHR | tres -ReHe tRRH
RCS t
LS ~—={!rcH
we KGN
“Ttare tRAL ;
4 t t tasd |t t WED
1ASR el LR_AH tias_c'ih CAH | AsG | |lcaH asq |lean tasc CAH
Address XXX Row m Column 1M x Column 2X><><><><><><><X Column 3 Column 4
teaL tcAL tcAL tcAL
tRDD
tpzc tcop
|
tpzo tcoll 1&0P ! toro
[rot—d
‘ toEP tOEP
oe \ I OO
t 1
4 CPA OFR
toEA CPA
1 t
t tAA oez Ct3PA tAn OHR
CAG AA = oEz
i tcAc 1 toEZ
AA T OHO cac| || foad e tono
e toEA lorF
tRaC e—> 1DOH oEA
“—— | toHo OH
Dout { Dout 1 ) 7Dout 2( ;Dout 2 Dout \ { Dout 4 —
\ y \ / \ / )
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EDO Page Mode Early Write Cycle

trasp | tmp
_ \
RAS
\ 7 \
tg
tosh thpc tRSH.
tre tcas tcp tcas | tcp tcas | [crp
CAS 3 A /—
CAS / \ X‘_J}i
N7
tasr| | traH tasc| |tcan tasc| |tcan tasc| |tcan

Address ‘{ Row }‘X’{ Column 1;E<X>iColumn 2
m OO0

twcs

tweH

twcs

tweH

twcs

tweH

/XN

| lbs

tDH|

| tos

tDH

[ los

tDH |

High-Z*

Dout

* twes = twes (min)
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EDO Page Mode Delayed Write Cycle*"

trasP .
| tep
=\ N\
tgl e tep top 1o tCRB
‘ tosH . thpc . B tRsH
trep |, foas . lcas P fcas |
e \ /N A
CAS
&( 7Z X( 7/ X( 7Z
| tasc (|| tasc Sl tasc
tcan tcaH tcan
Address Column 1 Column 2 Column N
f f f
RWL
tres trcs tRcs -
. 4 \ N \
WEM/ X & XUQXX
twp _ twel | | twel | |
| |tbzc tps, ' tozc tog| | tozc oyl
| loH | o4 | o
Din §_ 6in §_ 6|n }_ 6|n
i N N
toza foED
. DzZd o~ tDZOV > e tpz ) _’tOED
<JOEP| < [OEP . [oER
tOEH [ tOEH<—> tOEH ]
s 7 \ 7 Y 7 \
OE \ / \_/ N/
teiz, | ez, | iz,
ol IOEZ ol lOEZ o i [OFZ
High-Z
Dout
Invalid Dout Invalid Dout Invalid Dout
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EDO Page Mode Read-Modify-Write Cycle*"

- trAsP N
| |tRP
-
RAS N \_
N /
Tl e " tHPRWC . tpsy ~
tcp tcp > 1{GRP
. tReD |, tcas . . tcas o . fcAs .
CAS
N / N / N /
(IRAD
tasR ||| tAsC,ll, ol tASC olle tASC
tRAH tcaH tcaH tcaH
Address Row Column 1 Column 2 Column N
tRwD towl] tcpw towl] tcpw t(iV_\I’L‘
- (> -
tAawp | tros tAawp | tAawD -
trcy tRwL
< ICWD e ol L ICWD ol [« ICWD |
\ N N
. | % KX
tRcs twp » twp P twp
T Ll L » -
- ‘tDZC tDSV « ‘tDZC tDSV ‘ tpzc tDSV
Jfod o, AL
/ 1 / 2 / N
toep = toep N toeD, \-
tpzo| | || —» tpzo || || —™ tpzg || || —™
<OEP| o toEp| o JOEH
tOEH la—» tOEH e tOEH-—>
/ N / \ 4 N
o >< X jz \ WA % \m
| > e tOHO > l«fOHO | > lelOHO
tOIEA o thA thA L
tcACe» tCAQ<»| tCAGw»
tAAle—» tAple—» t|AAi< -
- TRAC > tCPA|< > topal >
g
el T L ldoez  teP | [JoEz  toP T e H4OFZ
AV X AF X High-Z
Dout AL A A
Dout 1 Dout 2 Dout N
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EDO Page Mode Mix Cycle (1)**

tRp
FAS BY tRASP Z
X \_
) tcrp
T tcp tep tep
\ 8 ——
CAS tcas & toas N ltcas —,'Z g tcas || |f
1
CSH tRSH
trep
tweg | twen tres tres 0}22:
_ fcPw twh
WE g tAwD P \
i |- tRAL
ASC
tASR jae] Lo JRAH | [« (CAH tasg| [tean s toar tascl, | [(CAH
Address m Row m Column 1mm0dumn ZWColumn 3 Column 4
t
CAL | tcAL tRDD
tcDD
tps tpH
Din Din 1 High-Z \XXX
- twep
oe TERNERRETNE m 0
tcpa tCPA lorr
tan CPA tAA | ‘Wez
| toEZ 1
toEA tAA tcad =" 'OEZ
T ~— foHo
ICAC ||t
tcAC OHO toEA
tooH | IOFF
OH
Dout { Dout 2 >@<Dwt3 Dout 4 >—
| W
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EDO Page Mode Mix Cycle (2) **

trp
BAS ] tRASP Z \
; torp
T tcsH tep tcp el
I . —
CAS tcas \ tcas g tcas \_ tcas
trep : - -
tRCHR tRSH
t
tres tren|iwes| [twer tRcs RO3 }RRH
|<-> | - | (= ‘RCH
e 11 tRAL
tasc|| t
t
1ASR fes] |o AR ‘—’|CAH |<_.tASC loan Asq) | Leat ASCle o) foan
Address m Row m Column 1 Column 2X><><><><><><>< Column 3 ><><x Column 4 ><><><><><
tcaL | tcaL tcaAL ! tcaL
tps ;
i i RDD
ng||, 'oH o tcoD
. 4
Din High-Z { Din2 Din 3 \XXX
W
toEP toEp u
t toED 1
LD S =1 wep
. o | e I
OE | 1 p 1
A | toFR
tAA OEA| tCPA | twEz
T
toEA t cen tan el togz
iCAC | OFz toEz icad] le—= toHo
tRAC fcac 1
toro toHo  |=OEA IOFF
OH
Dout { Dout 1 / 7Do.1t3 { Dout 4 >——
7
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Physical Outline

HB56HW464ETNC Series,

Front side

133.35 (DATUM -A-) Unit:
5.250
-t 152(7) 1:15 - 2.92 max
0.115max |

mm.
inch

X

/////

.

82 Component area
A
T (T ||||||u|uuu|u|8
A B A
8.89 11.43 . M 54.61 o
0.350 0.450 1.450 2.150
Back side

2-¢3.00

A
-

4.00 min
0.157 min

Lt

1.27+£0.10

0.050 £0.004

! LI_ILI_ILILILI_I|.|LILILILII_IIJLI_ILILILI_ILIJLIJLI_ILIJLIJLI_ILIJLILILI_ILILILIJIJB9lo

4.00
17.80_ |
0.701

" 0.157

25.40

!

ml

3.00 min | 3.00 min
0.118 min 0.118 min
Detail A Detail B Detail C
5 H% (DATUM -A-) 1.00
o|5 [ . i .
RIS ! - 3.175 BT e
=3 Lo n . 0.125 | 1
Hlo [ 8 }
R Coelel | YL Il
oo (. =} g [] ! Y . [[.6.35
Y -+ ; His i ‘ 6.35 olg” || 0250
; SEl | wla ~0.250 T 13175
: =} oo o 0.125
L] Y =2 2.00£0.10 e | :
o|lo -t 0| ™ 2.00+0.10
A A H|+H 0.079 £ 0.004 NN —— 0.079 £ 0.004
1004005, | | o &8 wlo DA
0.039 £ 0.002 b

1.000

32

HITACHI




HB5S6HW464ETNC-5/6, HB56HW864ETNK-5/6

Physical Outline (cont)

HB56HWS864ETNK Series
Front sid
ront side 133.35 (DATUM -A-) Unit; {001
‘ 5.250 o 4,00
127.35 _ = max -
- 5014 L 0.157 max
B 63.675 .
— 2507 o I
£le
N /// E[E
D Component area 8o
8IR ~ls
pod (Front)
= /
Y a A7 A5 A 4)
] T IWVI'IIIIIIIIIIIIIIIIIIIIIIIIII‘IIHIlH'MIIIIIIIIIIIIIIIIIIIIIIIMI@IM (TS }
% ¢ ™ B A 1.27 £0.10
8.89 11.43 36.83 | 54.61 0.050 +0.004 "~ '
0.350 0.450 1.450 ~ 2.150 >
Back side
2-¢3.00
2-¢0.118
g TOIEST~ -~ & &
ok 85
i 5 KR oo
Component area v P &8
y |~
/ (Back) /[ ! r
g 0 70 ‘
3.00 min | 3.00 min
0.118 min 0.118 min
Detail A Detail B Detail C
O -7 (DATUM -A-)
Q 8 | 1 0.050 ¥3175 1.00
s|q ? > 0125 Y || 0039
g Lo g |
3|2 25 y ’
allo =} q | . []..6.35
y NI [ \ J ! L!l 6.35 alg” . [[0:250
I (S ahs ™ 45550 — |3 ! 3.175
: °r | 198 ' ole —™ ™01
Li | Y =2 2.00+0.10 H|H ! y
i i a8 " ™0.079 £ 0.004 QIR —ai 2002010
Hid = 0.079 £ 0.004
1.00+ 0.05 NN ®lo
0.039+0.002° = ' sl
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Cautions

Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document.

Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause
risk of bodily injury, such as acrospace, acronautics, nuclear power, combustion control,
transportation, traffic, safety equipment or medical equipment for life support.

Design your application so that the product is used within the ranges guaranteed by Hitachi
particularly for maximum rating, operating supply voltage range, heat radiation characteristics,
installation conditions and other characteristics. Hitachi bears no responsibility for failure or damage
when used beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally
foresecable failure rates or failure modes in semiconductor devices and employ systemic measures
such as fail-safes, so that the equipment incorporating Hitachi product does not cause bodily injury,
fire or other consequential damage due to operation of the Hitachi product.

This product is not designed to be radiation resistant.

No one is permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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