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Type No. Access time Package
HM5113165FTD-6 60 ns 400-mil 50-pin plastic TSOP Il (TTP-50DE)
HM5113165FLTD-6 60 ns

good
50-pin TSOP
Voo []20 50[ ] Ves
1/100 [ 2 49 j 11015
o1 [ |3 48| ] 1014
o2 [ |4 47| ] 1013
/o3 [|5 46[ ] /012
Ve [L]6 45| | Vgg
o4 [|7 44[ ] o1
1/05 [ 8 43 j 1/010
1106 [ 9 42 j 1109
/07 |10 41[7] /o8
NC [J11 40[] NC
Vee []12 39[] Vss
WE [13 38] LCAS
RAS [14 37] UCAS
NC |15 36[ ] OE
NC |16 35 ] NC
NC [|17 347 NC
NC |18 33[ ] NC
A0 []19 32[7] ALl
Al [20 31] A10
A2 []21 30[ ] A9
A3 []22 29[7] A8
A4 []23 28] A7
A5 [ |24 27[] A6
Vee []25 26[ ] Vss
(Top view)
goond
Pin name Function
AO to A11 Address input
— Row/Refresh address A0 to A1l
— Column address A0 to A10
I/00 to I/015 Data input/output
RAS Row address strobe
UCAS, LCAS Column address strobe
WE Write enable
OE Output enable
Vee Power supply
\/ Ground
NC No connection
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A0 ; — )| Column decoder Upper pellet !
] I
Al ; Column 8M array !
0 o address !
o buffers 8M array X
A10 f 8M array E
1 — I
! % 8M array (= ' o8
| o || /O buffers to
! 3 8M array — <:::>| /015
1 = 1
! Row g 8M array !
; address | oM :
! buffers aray :
: 8M array (—> \
All Ly !
] I
: 4 :
] I
! Timing and control !
| e ISR "
RAS UCAS LCAS WE OE
| Timing and control Lower pellet :
] I
] I
| v |
] I
! — ) Column decoder :
] I I
X address :
: buffers 8M array :
1 I
! 8M array !
1 - 1
! % 8M array > L 1/00
o o I/O buffers to
X @ 8M arra >
. S y LT o7
e | ; I
X Row & 8M array |
: address a - |
— | buffers arnay - |
| 8M array |
] I
] I
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RAS | LCAS | UCAS | WE OE | 1/00tol/0O7 |1/08tol/O15 Operation
H X X X X High-Z High-Z Standby
L L H H L Dout High-Z Read cycle
L H L H L High-Z Dout
L L L H L Dout Dout
L L H L*? x Din x Early write cycle
L H L L*? X X Din
L L L L*? x Din Din
L L H L*? H Din x Delayed write cycle
L H L L*? H X Din
L L L L*? H Din Din
L L H HtoL | LtoH Dout/Din High-Z Read-modify-write cycle
L H L HtoL | LtoH High-Z Dout/Din
L L L HtoL |LtoH Dout/Din Dout/Din
L H H X X High-Z High-Z RAS-only refresh cycle
Hto L L L H x High-Z High-Z CAS-before-RAS refresh cycle
or Self refresh cycle (L-version)
L L L H H High-Z High-Z Read cycle (Output disabled)
0ood0o 1. H: V, (inactive) L:V,(active) X:V, orV,

2. t,esd0NsO0 0000000000
twes <ONsOO0O0D000000D0O000
3. UCASODOOOO0OOOWO8OI0O15000LCASOODODODOO@ooDyo7)0ooooon
0000000000000000/0000High-ZzOOO UCASOLCASOODOOOOOOO

ooooo
goooon
Parameter Symbol Value Unit
Terminal voltage on any pin relative to Vg V; —-0.5t0 V. + 0.5 (£ 4.6 V (max)) V
Power supply voltage relative to V¢ Ve —-0.5to +4.6 \Y
Short circuit output current lout 50 mA
Power dissipation P 1.0 w
Storage temperature Tstg =55 to +125 °C
pCcOUgg
Parameter Symbol Min Typ Max Unit Notes
Supply voltage Ve 3.0 3.3 3.6 V 1,2
Ves 0 0 0 \Y 2
Input high voltage Vi 2.0 — V. +0.3 \Y 1
Input low voltage Vv, -0.3 — 0.8 \ 1
Ambient temperature range Ta 0 — 70 °’C

ob0o 1. 000bO v, Oooo

2. 0000V LOOOooooooobobooobbooooobboooDboUg vebooooooo
gboboboooboobogo
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DC [0 [J
HM5113165F
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Parameter Symbol Min Max Unit Test conditions
Operating current*" *? leet — 230 mA  |t,c = min
Standby current leco — 4 mA |TTL interface
RAS, UCAS, LCAS =V,
Dout = High-Z
— 1 mA |CMOS interface
RAS, UCAS,
LCAS 2V, -02V
Dout = High-Z
Standby current leeo — 500 MA |CMOS interface
(L-version) RAS, UCAS,
LCAS =2V, -0.2V
Dout = High-Z
RAS-only refresh current*? leca — 230 mA |t,c = min
Standby current** lees — 10 mA |RAS =V,
UCAS, LCAS =V,
Dout = enable
CAS-before-RAS refresh lecs — 230 MA |te. = min
current
EDO page mode current*" ** leer — 200 mA |RAS =V, , CAS cycle,
type = type MIN
Battery backup current** lcco — 2 mA |CMOS interface
(Standby with CBR refresh) Dout = High-Z
(L-version) CBRrefresh: ty. = 15.6 ps
tpas < 0.3 ps
Self refresh mode current ceit — 1.6 mA |CMOS interface
(L-version) RAS, UCAS, LCAS <0.2V
Dout = High-Z
Input leakage current I, -5 5 PA |O0V<VingV.,.+03V
Output leakage current lo -5 5 MA |0V < Vout< Vi
Dout = disable
Output high voltage Vo 24 Ve V__ |High lout = =2 mA
Output low voltage Vo, 0 0.4 V  |Low lout =2 mA

goo 1. i 0boboboooboobobooboboboooooobooodmaxdbgboooooon

00000000

2. RAS=Vv,0000000000000100000000

. EDO1000C0O010000000000000000000
4. V,,2V,-02V,0V<V, <02V.
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40
(Ta=25°C, V=33V £03V)
Parameter Symbol Min Typ Max Unit Notes
Input capacitance (Address) C, — — 7 pF 1
Input capacitance (Clocks) C, — — 7 pF 1
Output capacitance (Data-in, Data-out) Co — — 7 pF 1,2

oo 1. ooooooboobobobooboooooobooboboboboboo
2. boutD00O0O0O0O0O0O0ORASOOO UCASOLCASO v ,000000000O
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AC 00

(Ta=010+70°C, Ve = 3.3V £ 0.3V, Vg = 0 V) *1 #2 %19
oooo

0000 /000002ns
000000000V, =ovO V,,=3.0V
000000000000008VI 20V
000000000000 008VO 2.0V
000001TTLgate+C,O0100pF0 00 000000000000

gooobooobooboobobooboobooboboboboooboobo
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Parameter Symbol Min Max Unit Notes
Random read or write cycle time tae 104 — ns
RAS precharge time tep 40 — ns
CAS precharge time tep 10 — ns 26
RAS pulse width tans 60 10000 ns
CAS pulse width tons 10 10000 ns
Row address setup time tasr 0 — ns
Row address hold time toan 10 — ns
Column address setup time tasc 0 — ns 26
Column address hold time tean 10 — ns 26
RAS to CAS delay time teco 14 45 ns 3
RAS to column address delay time tean 12 30 ns 4
RAS hold time toon 15 — ns
CAS hold time tean 40 — ns
CAS to RAS precharge time tere 5 — ns 26
OE to Din delay time toen 15 — ns 5
OE delay time from Din toro 0 — ns 6
CAS delay time from Din tose 0 — ns 6
Transition time (rise and fall) t; 2 50 ns 7
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Parameter Symbol Min Max Unit Notes
Access time from RAS tose — 60 ns 8,9
Access time from CAS toac — 15 ns |910,17
Access time from address tan — 30 ns 9,11, 17
Access time from OE toea — 15 ns 9
Read command setup time tocs 0 — ns 26
Read command hold time to CAS tocy 0 — ns 12,26
Read command hold time from RAS tecur 60 — ns
Read command hold time to RAS tegu 0 — ns 12
Column address to RAS lead time toaL 30 — ns
Column address to CAS lead time tea 18 — ns
CAS to output in low-Z te. 0 — ns
Output data hold time ton 3 — ns 21
Output data hold time from OE tono 3 — ns
Output buffer turn-off time toee — 15 ns 13,21
Output buffer turn-off to OE too — 15 ns 13
CAS to Din delay time tenn 15 — ns 5
Output data hold time from RAS tour 3 — ns 21
Output buffer turn-off to RAS toen — 15 ns 13,21
Output buffer turn-off to WE tye — 15 ns 13
WE to Din delay time tyeo 15 — ns
RAS to Din delay time teon 15 — ns
goooooo
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Parameter Symbol Min Max Unit Notes
Write command setup time tucs 0 — ns 14, 26
Write command hold time twen 10 — ns 26
Write command pulse width tywe 10 — ns
Write command to RAS lead time tew 15 — ns
Write command to CAS lead time tow 10 — ns 26
Data-in setup time tos 0 — ns 15, 26
Data-in hold time o 10 — ns 15, 26
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Parameter Symbol Min Max Unit Notes
Read-modify-write cycle time tewe 140 — ns
RAS to WE delay time toun 79 — ns 14
CAS to WE delay time town 34 — ns 14
Column address to WE delay time Lo 49 — ns 14
OE hold time from WE toey 15 — ns
gooooooooo
HM5113165F
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Parameter Symbol Min Max Unit Notes
CAS setup time (CBR refresh cycle) tesr 5 — ns 26
CAS hold time (CBR refresh cycle) teur 10 — ns 26
WE setup time (CBR refresh cycle) tyre 0 — ns
WE hold time (CBR refresh cycle) ten 10 — ns
RAS precharge to CAS hold time tooe 5 — ns 26
EpOUUdUOgonoobOOgd
HM5113165F
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Parameter Symbol Min Max Unit Notes
EDO page mode cycle time tupc 25 — ns 20
EDO page mode RAS pulse width tonse — 100000 ns 16
Access time from CAS precharge tepa — 35 ns 9,17, 26
RAS hold time from CAS precharge teprn 35 — ns
Output data hold time from CAS low thon 3 — ns 9, 22
CAS hold time referred OE teor 10 — ns
CAS to OE setup time teop 5 — ns
Read command hold time from trenc 35 — ns
CAS precharge
Write pulse width during CAS precharge WPE 10 — ns
OE precharge time toee 10 — ns
EDOU00O0O0OOODOOOO0ODOODOOOOOOOn
HM5113165F
-6
Parameter Symbol Min Max Unit Notes
EDO page mode read-modify-write cycle| t,pruc 68 — ns
time
WE delay time from CAS precharge tepw 54 — ns 14, 26
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Parameter Symbol Max Unit Notes
Refresh period teee 64 ms 4096 cycles
Refresh period (L-version) toee 64 ms 4096 cycles
goooboooogoooboLbboood

HM5113165F
-6
Parameter Symbol Min Max Unit Notes

RAS pulse width (self refresh) tras 100 — Us 25
RAS precharge time (self refresh) tres 110 — ns 25
CAS hold time (self refresh) tens =50 — ns 26

10
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* twes = twes (min)
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Invalid Dout
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trc P tre -
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| tep | | tesr| | fcHR] tep | tesr | tcHr
‘ \
/ \
twrp| | twrH twrp| | twrH
‘4—» - -« - »

Address

High-Z

Dout
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< tre e tre le tre N
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_ \ / \
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/
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t
OHR
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trp
t
— t HPC !
BAS \ RASP
X \_
tr tesn . tHpc ! thpc tCPRH tcrp
B t
: CP_, C ) CP,| trgh
. | || f—————
CAS \. tcas |f & tcas tcas E tcas Z
tRCHR | !RCHC i
tres trcH RCS {RRH
Basi— d RCH
_
twere tRAL
task <a] [IRAH téscF tcaH lasc | |tean tasg tCAH‘ tasc | |tcaH tweD
Address m Row m{ Column 1 x Column 2K>O<><><><><><X Column 3 Column 4 ><><><
teal teal teal teal
tRDD
tpzc < tCDD
it
on QOO Q0K
/ \
tbzo tcol tcop
- > - tOED
toep toEP
o LA i1 D00
t t
tepa CPA OFR
toEA o tcpa oHR
X toez t taA t
l«—CAG | tcac| |~ AA toez - 'OEZ
L taa | twez OHO feag! |leny icag = tono
s toEA 1 ~— loFF
tRAC = tDOH toEA t
= | toHo OH
Dout § Dout 1 Dout ZH Dout 2 }@{Dout 3}—{ Dout 4 }—
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Address

A
m

Dout

trp
\ tRASP Z h
; ] \
t thpc tHpC thpc tcrp
T tesH tcp tcp tcp
tRSH —
N teas & tcas & teas Z \Ltcas
tRCHC
tres LRRH
e «—=/trRCH
tRAL .
t t t t t t WED
tasR sl [RAHIASC) | [CAH tasc| |tcan asg |toar tasc.| | LcAH
XXX Row XXX Column 1 X Column ZW Column 3 Column 4 W
teal tcal teal
t tRDD
CAL
tpzc <« tCDD
wad
i 1l
J \
tpzo tcol tcop
iy - = tOED
‘ toep toEP
A I MO0
t t
toEA tcpA t(tij CPA tOFR
v taa toEz AA ™ OHR
—CAG icac| |l eAG| |ltogz i e)=r
tan OHO [~y fcad - tOHO
DOH toEA -~ — it
tRAC pa L— |lDoH toEA OFF
toHO OH
Dout 1 §@§Dout 2§—< Dout 2 Dout 3}7 Dout 4 —

21



HM5113165F O 0O 00 0

EDO0O0O0ODO0D0OODOOODOO0ODOO

Address

Dout

. trasp trp
\ \
N\ /
tp
. tesh L tHpc _Irs
- teep L teas.| | ftep | Llcas tep tcas tcrp
NSNS
N
tasr| |RaH tasc| |fcan tasc| |tcan tasc| |tcad
- R —| (-
Row Column 1 Column 2 Column N ><><><><>©<
twes | |twen twes | | twen twes | [twen

High-z*

* twcs = twes (min)
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Dout

trasp ol
e
\ /
N / \\
il tc tcrp
- tesH e thpc tRsH
trep teas tcas tcas
XX ZDX Zl
N Y/ N N |
| tasc 1l tasc I tasc
t t
CAH CAH tCAH
Column 1] Column 2 Column N W
towl tow tCWL‘
ot —p -
Jrwy
tres
N /X
N_7
twp B
tpzc bs
| toH
ZI_Din & % >
K_N
toep
L OEA
TOEH >
/4 A ; ;Z :Z
teiz, | ez, | teiz,|
Ll foEz loez ol loEz
High-Z
Invalid Dout Invalid Dout Invalid Dout
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‘ tRASP »
| ILtRP
RAs N
RAS X
N /
tr || tHPRWC tRSH
tecp | | tep | | > tCcrRP
<« RCD |, tcas tcas «  CAS
\ /N /N
CAS \ /N /N
N 7 N 7 |\
tRAD
tasR, || tAsc ||, Lo 1ASC e LASC
tRAH tcaH tcaH tcaH
Address Row Column 1 Column 2 Column N W
tRWD tewl tcpw tewl tcpw tewl
-t | - - > - L g
tawp ¢ tawp tawp | .
RCS trcs tRwWL
WD e |l tCWD L | e fCWD
N \ \
= )00 | N/ O
tres, ||l twp « twp B twel| |,
| || tozc tos ||, tozc tDs | tpzc DS,
Lo L IOH, !
. XE‘ foink /7% ot/ o
/A 1 Y 2 Y N
E— toED = toED N toED, N
tbzo| | || —> tbzo || || —* tbzo || || —™
> LOEP| o <OEP| toEp
tOEH la—] {OEH la—»| tOEHNa—»
/ \ / \ / N
= | NAT RS
X 7{ t t N t
> l«tOHO > | l«tOHO > letOHO
tO‘EA T thA > thA -
tcACe» tCACe» tCAGw»
tAAle—> tAAle—> tan >
TRAC > tCPAﬁ > topal« >
-l |l »
tei VL loez  teZ Y lloez  tei el l4OEZ
/N /N /N ;
7 N \ 7 \ High-Z
Dout 3@ / / N /
\W/ N N
Dout 1 Dout 2 Dout N
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Unit: mm
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21.35 Max
50 26
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1 25
*0.30 £ 0.10
0284005 ~ 210130 0.80
1.075 Max 11.76 £0.20 -
¢ 0°-5°
1 5 ————\ A
% oy 8 ! 050£010_ | <
© oo o : = S
= olo ©
o H+H o H
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i | o
Slo © Hitachi Code TTP-50DE
JEDEC —
*Dimension including the plating thickness EIAJ —
Base material dimension Weight (reference value)| 0.56 g
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