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Type No.

Access time

Package

HM6216514LTTI-5SL

55 ns

400-mil 44-pin plastic TSOPII (normal-bend type) (TTP-44DE)
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gogno
44-pin TSOP
a4 10 a4 ]A5
A3[]2 43 1A6
A2[]3 42 A7
Al |4 41[]OE
A0[]5 40 ]UB
cs[]6 39 LB
oo []7 38[_|I/015
o1 []8 37[_JI/014
o2 (9 36 _|Io13
i1o3 [ 10 351012
vee |11 34 Jvss
vss [ 12 33 Jvee
o4 []13 32 [ Jyo11
1os [] 14 31[_Jvo10
1106 [ 15 301109
o7 [ 16 29[ Jios
WE [_|17 28| _]A8
Als []18 27 ]A9
A17 []19 26 _|A10
Ale [|20 25 ]A11
A5 []21 24 _]A12
Al4 []22 23[]A13
(Top view)
gogno
Pin name Function
AO to A18 Address input
1/00 to 1/015 Data input/output
CS Chip select
WE Write enable
OE Output enable
LB Lower byte select
UB Upper byte select
Vee Power supply
Vg Ground
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LSB

MSB

A5 o— — oV e
A6 o7 — OVss
A7 O—1 |
A4 O
A3 O—
A8 O—1 Row Memory matrix
A9 O | decoder 2,048 x 2,048
A10 O | ¢
All © :
A12 © |
A13 © ' —
1/00 —> :
| Column /O .
Input Column decoder
data
control
110150 LN ZS Q‘ﬁ |
LSB A15 A16 A17A18 A A1A2A14MS|T Lo
A
>
CSo—————
O———— .
LB Control logic
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ooo
Ccs WE OE UB LB /00 to I/07 I/08 to 1/015 Operation
H X X X X High-Z High-Z Standby
x x X H H High-Z High-Z Standby
L H L L L Dout Dout Read
L H L H L Dout High-Z Lower byte read
L H L L H High-Z Dout Upper byte read
L L X L L Din Din write
L L X H L Din High-Z Lower byte write
L L X L H High-Z Din Upper byte write
L H H x x High-Z High-Z Output disable
000 H: VvV, L V,x V,orV,
googo
Parameter Symbol Value Unit
Power supply voltage relative to V. Ve -05t0+7.0 \Y
Terminal voltage on any pin relative to V. V; —0.5% to V. + 0.3* \Y
Power dissipation P; 1.0 Wi
Storage temperature range Tstg —55 to +125 °C
Storage temperature range under bias Thias —40 to +85 °C

Oo00 1. 000000 3onsO0O00ono-=-3.0v(Min)d
2. 0DOog+7.ovho

DCOO OO
Parameter Symbol Min Typ Max Unit Note
Supply voltage Ve 4.5 5.0 5.5 \Y
Voo 0 0 0 \
Input high voltage Vi 2.2 — Vo +0.3 \
Input low voltage A -0.3 — 0.8 \% 1
Ambient temperature range Ta -40 — 85 °C

000 1. OooOoOoosons0OO0O0OO0O-3.0v(Min)O




HM621651410 0 0O O

DC O [
Parameter Symbol | Min | Typ*'| Max | Unit Test conditions

Input leakage current [ — — 1 HA | Vin =V to V.

Output leakage current 1ol — | — 1 WA |CS =V, orOE =V, or
WE =V, or, LB=UB =V,,,
Vio = Ves 10 Ve

Operating current lec — — | 20 mA |CS =V,, Others =V, /V,,
lo =0 mA

Average operating current lees — 16 | 35 mA | Min. cycle, duty = 100%,
l,=0mA CS =V,
Others =V, ./V,

lecs — 2 5 mA | Cycle time = 1 pus, duty = 100%,

l,=0mA CS<02V,
Vy2Vee—02V,V, <02V

Standby current leg — | 01] 03] mA |CS=V,

Standby current lsga — | 0.8 | 10 MA |0V <Vin
(1)CS=2V,-02Vor
(2)B=UB=2V.,-02V

CS<0.2V
Output high voltage Vou 24 | — — V |l =-1mA
Output low voltage VoL — | — 104 V_ |lg =21mA

00 1. TypOOOV,=50v0Ta=+25°COO0000O0O0O0O

0o
O Ta = +25°CO f = IMHzO
Parameter Symbol Min Typ Max Unit Test conditions Note
Input capacitance Cin — — 8 pF Vin=0V 1
Input/output capacitance Cpo — — 10 pF V=0V 1

ugbo 1. boooooboboobobobobobooooboooobobobo
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AC 00

0 Ve = 5.0V + 10%0 Ta = —40 0 +85°CO
o000

000000000V, =04V, V, =22V
0000000000 5ns
0000000000000015V
000001TTLGate+G(50pF) 0000 00000000)

ggoooog
HM6216514|
-5

Parameter Symbol Min Max Unit Notes
Read cycle time tec 55 — ns
Address access time tan — 55 ns
Chip select access time tacs — 55 ns
Output enable to output valid toe — 35 ns
Output hold from address change ton 10 — ns
LB, UB access time tos — 55 ns
Chip select to output in low-Z te 10 — ns 2,3
LB, UB enable to low-z ty 5 — ns 2,3
Output enable to output in low-Z to 5 — ns 2,3
Chip deselect to output in high-Z tey 0 20 ns 1,2,3
LB, UB disable to high-Z toy 0 20 ns 1,2,3
Output disable to output in high-Z toy 0 20 ns 1,2,3
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Parameter Symbol Min Max Unit Notes

Write cycle time twe 55 — ns
Address valid to end of write Lo 50 — ns

Chip selection to end of write tew 50 — ns 5
Write pulse width tye 40 — ns 4
LB, UB valid to end of write toy 50 — ns
Address setup time tas 0 — ns 6
Write recovery time twr 0 — ns 7
Data to write time overlap tow 25 — ns

Data hold from write time oy 0 — ns

Output active from end of write tow 5 — ns 2
Output disable to output in high-Z toy 0 20 ns 1,2
Write to output in high-Z tun 0 20 ns 1,2

goo 1.

teedtonDtwelte, D000 0000000000000 O0O0O0O0OOOOOOOOOOOO
gooooooo

000000000000000000o0ooooooon
Jo0d0d0do0ooogoddt, maxOd t, mnO0O00O0000000O

000000CSO LowOWEOD LowO OO LBOOOOUBO Low DOOOOOOOOOt,O
000000000000000CSO LowDOOOWED LowOOOLBOOO UB O Low OO
J00000000000000000d0o0O0OoOooocSa HighddOWED HighdOOLB
000 UBUO Hgh DOOoOoOoOoooooooooooooodt,.00000000oooooo
go0o0o0o0o0o0ooooooooo

t,JOCSO LowD OOODOOOOOO0OO0OOOOOOOOOOO
t,00000000000000000000000000000

7. t,O0WEOOOCSOHighODOOODDDOOOODDOOOODODOO0O00ODOD0OO000000

goooo
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- trc .
Address Valid address ><
tha
tacs
CS lY 7*
] to /23 tC‘HZ*l, 2,3
- |
‘ -
t$HZ*1’ 2,3
taa =~ \
06, UB A ] 74
B tg 723 |
- tQHZ*l' 2,3
t \
o l‘ OE - A
OE
Yt *2,(3 7 ‘
loz ton
Dout High impedance < Valid data -
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0000000 (1) (WE Clock)

Address

=
5
(o8]

Din

Dout

twe

Valid address

t
WR
tCW*S
Ly .
taw
4
_ twp” .
ths*® l‘ 7[
tow o
o —
®< Valid data
t 1,2 5
WHZ tow”
X High impedance
7L

10
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0000000 (2)(CS Clock, OE = V,,)

Address

&l
5

Din

Dout

twe

Valid address

tAW
ths*® _ tow™® - tyr*
BY XT 7Z
B lBw .
i /
A /
\ oy
\ /
tbw oy

e
% Valid data )

High impedance

11
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0000000 (@3) (LB, UB Clock, OE =V,,)

Address

%

&l
g
o

Din

Dout

twe
< Valid address

- tCW*S tWR*7

N /

/

tas™® . taw _

NN /

NAN /

tWP*4

=/

jﬁ /
oy Ty

@k Valid data

High impedance

12
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OTa=-400 +85°CO

Parameter Symbol Min | Typ** | Max | Unit Test conditions**

V.. for data retention Vir 2.0 — — vV |Vinz0Vv

(1) CS=2V,-02Vor

(2)B=UB=2V.,-0.2V
CS<0.2V

Data retention current lccor — 0.8 10 MA |V, =3.0V,Vinz0V

(1) CS=2V, -02Vor

(2)B=UB=2V,-0.2V
CS <02V

Chip deselect to data retention time teor 0 — — ns | See retention waveform

Operation recovery time ty toc*® — — ns

000 1. CSO0OO000O0D00D0O0OOWEOOOOOOEOODODOLBOUB O OODOODNOOOOOO
JooooCSU0U0dUddddddddodoOddvindOdO0O0000OdO0WEDOEDLBOUBO
/OO0 High-zOOOOOOOOOOOOOLBOUBOODOOOOOOOOOOOOOOOOLBO
UB D LB=UBO V.. —0.2vOCS O CSO0.2vOODOOOO0O0DOOOOOVINOOOODODDOO
OOOWEOOEO OO O High-zOOOOOOOOOOooQo
2. V,c=3.0VOTa=+25°CO0 000000000
3. t=0000000000

13
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000000000000000000 (1) (CS Controlled)

_teor |

Data retention mode tr

D00000000000000000(2) (LB, UB Controlled)

_tcor

Data retention mode tr

14
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HM6216514LTTIO O 0O O 0O TTP-44DEDO

As of January, 2002

18.41 Unit: mm

18.81 Max

44 23
aooonnnononnnononononnn

10.16

OoooooooioooooooooooT
1 IIE!I 22

0.80 e
*0.27 + 0.07
025:005 ~ 120130 —
o1 1< 1.005 Max 11.76+0.20 /\\\
¢ 0°-5° ©
| NN nnhnhn % @
x o< 0 0.50 £ 0.10 ©
] o|o o
= o|o o
o H|+ +
N ToliTe) ™
i <N —
) o
eie Hitachi Code TTP-44DE
JEDEC —
*Dimension including the plating thickness JEITA —
Base material dimension Mass (reference value) 0.43¢g

15
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