TOSHIBA

INTEGRATED CIRCUIT

TECHNICAL DATA

LUOHIBA MOS DIGITAL INTEGRATED CIRCUIT
TC5165165 AJ/ AFT - 40

TC5165165 AJ/ AFT - 50

TC5165165 AJ/ AFT - 60

SILICON GATE CMOS

© These TOLNEA products are intended for wae n general

(ofice

TENTATIVE DATA
4,194,304 WORD x 16 BIT EDO (HYPER PAGE) DYNAMIC RAM
DESCRIPTION
The TC5165165AJ/AFT is EDO (hyper page) dynamic RAM organized 4,194,304 words by 16 bits.
The TC5165165AJ/AFT utilizes TOSHIBA's CMOS Silicon gate process technology as well as advanced
circuit techniques to provide wide operating margins, both internally and to the system user.
Multiplexed address inputs permit the TC5165165AJ/AFT to be packaged in a 50 pin plastic SOJ, 50
pin plastic TSOP. The package size provides high system bit densities and is compatible with widely
available automated testing and insertion equipment. System oriented features include single power
supply of 3.3V 0.3V tolerance, direct interfacing capability with high performance logic families such
as LVTTL.
FEATURES
® 4,194,304 word by 16bit organization e Low Power
® Fast access time and cycle time 612mW MAX. Operating
(TC5165165AJ/AFT ~40)
——————— 504mW MAX. Operating
> (TC5165165AJ/AFT —50)
-40 -50 -60 432mW MAX. Operating
taac  KAS Access Time 40ns | SOns | 60ns (TC5165165AJ/AFT —60)
taa  Column Address 20 25, 30 1.8mW MAX. Standby
Access Time s ns ns e Outputs unlatched at cycle end allows
tcac  CAS Access Time 1ins | 13ns | 15ns two-dimensional chip selection
: Cvcle Time soms | sars | 100rs e Read-Modify-Write, CAS before RAS refresh,
RC Hy s RAS-only refresh, Hidden refresh, EDO (Hyper
— thpc c:g:rﬂ;g: %% | 16ns | 20ns | 25ns Page Mode) and Test Mode capability
’ e All inputs and outputs LVITTL compatible
® 4096 refresh cycles/64ms
® Single power supply of 3.3V10.3V ® Package TC5165165AJ : SOJ50-P-400
with a built-in Vpp generator TC5165165AFT : TSOP50-P-400D
PIN CONNECTION (TOP VIEW) PIN NAMES
Plastic SOIJ Plastic TSOP
(Normal Bend Type)
Vecd 4 50p v Vee 1 S0PV ~
igig s R wdig:  mpude ——
1 WBWH WE: LB e
h H aspv Vecd & aspv Column Address Strobe
L 4 e et
L ipH8  Bpimpourgs  @Rugw T | o oyte contrer
g VNCE }; ggg\"c NCE H ggg”c —_ / Lower Byte Control
SE }2 gg g@ J:QEE }2 ;g gﬁg WE Write Enable
:g NC g 1S pee Wehis %por Ot Output Enable
NC {16 35 O NC NC O] 16 35 @ NC
NC O 17 34 D NC NC 17 34 P NC #01~1t016 Data Input/Output
*. NC g8 33 NC NC QO 18 330 NC
A0Q 19 320A11R A0Q 19 32 QAR Vee Power (+3.3V)
L - 1
g ppa aEm mp
ASE 2a 27ba6  AsQ2a 27 D A6 N.C. No Connection
Vee Q 25 26 P Vg Vee 0 25 26 P Vg
Q) The . e i Only 81 & Quwde lor the appIaLOM Of our products NO rEMDONUDIlty 11 B1vumed by TC51651 GSAJ/AFT— 1
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/AFT - 50
TC5165165 AJ/ AFT - 60
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INTEGRATED CIRCUIT

TOSHIBA

TC5165165 A/ AFT - 40

TC5165165 AJ/ AFT - 50
TC5165165 AJ/ AFT - 60

TECHNICAL DATA

DC ELECTRICAL CHARACTERISTICS (Vcc=3.3V£0.3V, Ta=0~70°C)

SYMBOL PARAMETER MIN. MAX. UNIT NOTE

OPERATING CURRENT TCS165S165A)/AFT-40 - 170

{4 Average Power Supply Operating Current TCS5165165A/AFT-50 - 140 mA 3.4, 5
(RA3, TAS, Address Cyciing: tac=tac MIN. ) TC5165165AAFT-60 - 120
STANDBY CURRENT

lccz | Power Supply Standby Current - 1 mA
(RAS = TAS = Vi)
RAS ONLY REFRESH CURRENT TCS5165165A)/AFT-40 - 170

icca Average Power Supply Current, RAS Oniy Mode TC5165165A)/AFT-50 - 140 mA 3.5
{FAS Cycling, TAS =V * tac=tae MIN.) TC5165165AAFT-60 - 120
HYPER PAGE MODE CURRENT TCS165165AJ/AFT-40 - 130

Icca |Average Power Supply Current, Hyper Page Mode TCS5165165A1/AFT-50 - 105 mA 3,4, 5
(RAS =V, TAS, Address Cycling: tuec=tupc MIN.] | TCS5165165A1/AFT-60 - 85 '
STANDBY CURRENT

Iees Power Supply Standby Current - 500 pA
(ms a3 = Vee-0.2v)
TAS BEFORE RAS REFRESH CURRENT TC5165165A)/AFT-40 - 170

lcce |Average Power Suppiy Current, TAS Before RAS TC5165165AJ/AFT-50 - 140 mA 3,5
Mode (RAS, TAS Cycling: tac=tac MIN. ) TCS165165A)AFT-60 - 120
INPUT LEAKAGE CURRENT

hq |[input Leakage Current, any input -10 10 pA
(OVS ViyS Ve, All Other Pins Not Under Test = 0V)
OUTPUT LEAKAGE CURRENT

i .. -10 10

oW (Doyr is disabled, OV 3 VoS Veo) s
QUTPUT LEVEL

V 24 - v

o Output "H" Level Voltage (loyr = - 2mA)
TPUT

Vou OUTPU .LEVEL _ 04 y

Output “L° Level Voltage (lgyr = 2mA)

TC5165165A)/AFT—4
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INTEGRATED CIRCUIT ;52165165AJ/AFT-40
TOSHIBA TC5165165 A/ AFT - 50
TECHNICAL DATA 65165 AJ/ AFT - 60

ABSOLUTE MAXIMUM RATINGS

ITEM SYMBOL RATING UNIT NOTE
Input Voltage Vin -0.3~Vcc+0.3 \ 1
Output Voltage Vour ~0.3~Vcc+0.3 Y 1
Power Supply Voltage Vee -0.3~4.6 ' 1
Operating Temperature Torr 0~70 *C 1
Storage Temperature Tstg -55~150 *C 1
Soldering Temperature (10s) TsoLpeR 260 °C 1
Power Dissipation Po 1.0 w 1
Short Circuit Output Current lour S0 mA 1

RECOMMENDED DC OPERATING CONDITIONS (Ta=0~70°C)

SYMBOL PARAMETER MIN. TYP. MAX. UNIT NOTE
Vee Supply Voitage 3.0 33 3.6 \ 2
Vin Input High Voltage 2.0 - Vec+ 0.3 v 2
' Input Low Voltage -0.3** - 0.8 v 2

. Ve + 1.2V at pulse width S 20ns. (puise width is measured at Vo)
**  .1.2V at pulse width3 20ns. (pulse width is measured at Vss)

TC5165165A)/AFT—3
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TOSH

INTEGRATED CIRCUIT

IBA

TECHNICAL DATA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/ AFT - 50
TC5165165 AJ/ AFT - 60

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Vcc=3.3v+0.3V, Ta=0~70°C) (Notes 6, 7, 8)

TC5165165AVAFT

SYMBOL PARAMETER -40 -50 -60 UNIT NOTE

MIN. MAX. MIN. MAX. MIN. MAX.
tre Random Read or Write Cycle Time 69 -~ 84 - 104 - ns
tamw Read-Modify-Write Cycle Time 92 - 111 - 135 - ns
trac Access Time from RAS - 40 - 50 - 60 ns  |9,14,15
teac Access Time from CAS - 11 - 13 - 15 ns g, 14
taa Access Time from Column Address - 20 - 25 - 30 ns 9,15
tepa Access Time from TAS Precharge - 22 - 28 - k1 ns 9
taz TAS to output in Low-2 0 - [V - 0 - ns
tors Output Buffer Turn-off Delay 0 1 0 13 0 15 ns 10, 16
tr Transition Time (Rise and Fall) 1 50 1 50 1 50 ns 8
trp RAY Precharge Time 25 - 30 - 40 - ns
tras RAS Puise Width 40 |10000| 50 |10000f 60 [10,000| s
trasP RAZ puise Width (Hyper Page Mode) 40 [100,000] 50 100,000 60 (100,000 ns
trsh RAS Hold Time 6 - 8 - 10 - ns
tance xgp:":;m;;:m CAS Precharge 22 - 28 - 3s - ns
tesw TAS Hold Time 30 - 35 - 40 - ns
tcas TAS Pulse Width 6 10000| 8 10,000 | 10 |10,000| ns
taco RAS to TAS Delay Time 9 29 11 37 14 45 ns 14
trap RA3 to Column Address Delay Time 7 20 9 25 12 30 ns 15
terp TAS to RAS Precharge Time 5 - 5 - 5 - ns
tep TAS Precharge Time 6 - 8 - 10 - ns
lasa Row Address Set-Up Time 0 - 0 - 0 - ns
tram Row Address Hold Time 5 - 7 - 10 - ns
tASC Column Address Set-Up Time 0 - [ - 0 - ns
tcan Column Address Hold Time 5 - 7 - 10 - ns
taat Column Address to RAS Lead Time 20 - 25 - 30 | - ns
tres Read Command Set-Up Time 0 - 0 - 0 l - ns
tReH Read Command Hold Time 0 - 0 - 0 | - ns 1
tRRN Read Command Hold Time referenced to RAS 0 - 0 - o, - ns i1
tweH Write Command Hold Time S - 7 - 10 - ns
twe Wrnite Command Pulse Width 5 - 7 - 10 - ns
tRwi Write Command to RAS Lead Time 6 - 8 - 10 - ns

TC5165165A1/AFT—5
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INTEGRATED CIRCUIT }'gswsmsmmn-ao

5165165 AJ/ AFT - 50

TOSHIBA TC5165165 AJ/ AFT - 60
TECHNICAL DATA

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS

(Continued)
TCS165165A)AFT
SYMBOL| PARAMETER -40 -50 -60 UNIT NOTE
MiIN. MAX. MIN. MAX. MIN. MAX.
towt Write Command to TAS Lead Time H - - 10 - ns
tos Data Set-Up Time 0 - 0 - 0 - ns 12
ton Data Hold Time 5 - 7 - 10 - ns 12
nes Refresh Period - 64 - 64 - 64 ms
twes Write Command Set-Up Time 0 - 0 - 0 - ns 13
towp | TAS to WE Delay Time 26 - 30 - 34 - ns 13
tawp RAS to WE Delay Time £33 - 67 - 79 - ns 13
tawp Column Address to WE Delay Time 35 - a2 - 49 - ns 13
teowo | TAS Precharge to WE Delay Time 37 - ' - sS4 - ns 13
tesn TAS Set-Up Time (CAS before RAS Cycle) 5 - 5 - 5 - ns
LeHR TAS Hold Time (CAS before RAS Cycle) 5 - 7 - 10 - ns
trpc RAT to TAS Precharge Time 5 - 5 - 5 - ns
taoH RAS Hold Time referenced to OF 5 - 7 - 10 - ns
toea OE Access Time - 1 - 13 - 15 ns 9
toeD OF to Data Delay 1" - 13 - 15 - ns
tou OF to output in Low-Z 0 - 0 - ] - ns
tog2 Output buffer turn off Delay Time from OE ] 1 0 13 0 15 ns 10
toen OF Command Hold Time s - 7 - 10 - ns
toos Output Disable Set-Up Time 0 - 0 - - ns
twrs Write Commamd Set-Up Time (Test Mode in) 5 - 5 - S - ns
twin Write Commamd Hold Time (Test Mode in) ] - 7 - 10 - ns
twap WE to RAS precharge Time (TAS before RAS Cycle) L1 - s - S - ns
twhH WE to RAS Hold Time (CAS before RAS Cycle) 5 - 7 - 10 - ns
tanco | RAS to next TAS Delay Time (Hyper Page Mode) 40 - 50 - 60 - ns
tupc Hyper Page Mode Cycle Time 16 - 20 - 25 - ns
turrwe | Hyper Page Mode Read-Modify-Write Cycle Time 46 - S6 - 68 - ns
tcom Qutput Data Hold Time 5 - 5 - 5 - ns
taez Output Buffer Turn-off Delay from RAS ] 1 0 13 0 15 ns 10, 16
twez Output Buffer Turn-off Delay from WE ] 1 0 13 ] 15 ns 10
\wED WE to Data Delay 1 - 13 - 15 - ns
toe OF Pulse Width 1 - 13 - 1S - ns
loep OE Precharge Time 6 - 8 - 10 - ns
tero CAS to OE Precharge Time 5 - 5 -~ S - ns
tockH TAS Hold Time referenced to OF S - 7 - 10 - ns

TC5165165A)/AFT—6
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INTEGRATED CIRCUIT TC5165165 AJ / AFT - 40
TC5165165 AJ/ AFT - 50

- TOSHIBA TC5165165 Al/AFT - 60

TECHNICAL DATA

NOTES:

1.

oos Lo

10.

11.
12.

13.

14,

15.

16.

Stress greater than those listed under “Absolute Maximum Ratings” may cause permanent damage
to the device.

All voltages are referenced to Vgs.

Icci, Iccs. Icce depend on cycle rate.
Icci, Iccs depend on output loading. Specified values are obtained with the outputopen.

Address can be changed once or less while RAS=V]. In case of Igccy, it can be changed once or
less during a hyper page mode cycle (tqHpC).

An initial pause of 200us is required after power-up followed by a minimum of 8 CAS before RAS
refresh cycles before proper device operation is achieved.

AC measurement assume tr=2ns.
ViH (min.)and VL (max.) are reference levels for measuring timing of input signals. Also,
transition times are measured between Viy and Viyj,. '

Measured with a load equivalent to 100pF at Vo =2.0V (Ioyr=-2mA), VoL =0.8V (lour=2mA).

toFF (max.), togz (max.), trgz (max.) and twgz (max.) define the time at which the output achieves
the open circuit condition and are not referenced to output voltage leveles.

Either tpcH or tRRH must be satisfied for a read cycle.

These parameters are referenced to CAS leading edge in early write cycles and to WE leading edge
in Read-Modify-Write cycles.

twes, tRWD, tCWD, tAwD and tcpwp are not restrictive operating parameters. They are included
in the data sheet as electrical characteristics only. If twcs=twes (min.), the cycle is an early
write cycle and the data out pin will remain open circuit (high impedance) through the entire cycle;
If tRwD=trRwpD (min.), tcwp=tcwp (min.), taAwp=tAwD (min.) and tcpwp=tcpwp (min.) (Hyper
Page Mode), the cycle is a Read-Modify-Write cycle and the data out will contain data read the
selected cell: If neither of the above sets of conditions is satisfied, the condition of the data out(at
access time)is indeterminate.

Operation within the trcp (max.) limit insures that trac (max.) can be met.

trCp (max.) is specified as a reference point only:If tRop is greater than the specified trcp (max.)
limit, then access time is controlled by tcac.

Operation within the trap (max.) limit insures that trac (max.) can be met.

tRAD (max.) is specified as a reference point only:If tRap is greater than the specified tgaDp (max.)
limit, then access time is controlled by taa.

If RAS goes to high before CAS high going, the open circuit condition of the output is achieved by
CAS high going (torr). If CAS goes to high before RAS high going, the open circuit condition of
the output is achicved by RAS high going (trgz).

TC5165165A)/AFT—8
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INTEGRATED CIRCUIT TCS165165 AL/ AFT - 40
TOSHIBA 5165165 Al/AFT .50
TECHNICAL DATA TC5165165 AJ/ AFT - 60

ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS
IN THE TEST MODE

TC5165165AU/AFT
SYMBOL PARAMETER -40 -50 -60 UNIT NOTE
MIN. MAX. MIN. MAX. MIN. MAX.
tre Random Read or Write Cycle Time 74 - 89 - 109 - ns
theC Hyper Page Mode Cycle Time 2 - 25 - 30 - ns
trac Access Time from RAS - 45 - ss - 65 ns 9,14,15
teac Access Time from CAS - 16 - 18 - 20 ns 9,14
taa Access Time from Column Address - 25 - 30 - 35 ns 9,15
tepa Access Time from CAS Precharge - 27 - 33 - 40 ns 9
tras RAS Pulse Width 45 10,000 | 55 10,000 | 65 10,000 ns
trasp RAS Pulse Width (Hyper Page Mode) 45 |100,000] S5 |100,000| 65 100,000 ns
tasH RAS Hold Time n - 13 - 15 - ns
sk TAS Hold Time 35 - 40 - 45 - ns
tauce | CAS Precharge to RAS Hold Time 27 - 33 - 40 - ns
teas TAS Pulse Width 1 10000 13 |10000] 15 | 10,000 ns
trat Column Address to RAS Lead Time 25 - 30 - 35 - ns

CAPACITANCE (Ve =3.3V 1 0.3V, f= 1MHz, Ta=0~70°C)

SYMBOL PARAMETER MIN. MAX. UNIT
Ch Input Capacitance (AQ~A11) - 5 pF
C Input Capacitance (RA3, TAS, WE, OF) - 7 pF
Co Input/Output Capacitance (¥O1~1/016) . - 7 pfF

TC5165165A)/AFT—7
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INTEGRATED CIRCUIT | r1cstes165 a1/ a7 a0

. { BRSO W14 TT 450
TOSHIBA TC5165 1 a i AT a0

TECHNICAL DATA

Data Out Hi-Z control Logic

RAS UCAS, 1TAS [+ WE Timing Specification

“H* A "L “H" torF
_f “H" L “H* trez
. w | ‘ors
PR .e —/\ s

Data Out Lo-Z control Logic

RAS UCAS, (TS OF WE Timing Specification
.L. 1 .L. .H’ . ‘m
L |\ - tou

o | o || o

TC5165165AJ/AFT—9
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INTEGRATED CIRCUIT
TOSHIBA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/AFT - 50
TC5165165 At/ AFT - 60

TECHNICAL DATA

TIMING DIAGRAMS

READ CYCLE

tac

o _. N _ /‘ \
e R
a0-no m row DN coumn ] Row
T T
o N
o teac ‘mj toFF
Note: Dy = Hi-Z ] V] : “H” or "L*

m: invalid Data

TC5165165A)/AFT— 10
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INTEGRATED CIRCUIT |

. TCS165165 Al AFT - 40

165165 AJ/ AFT - 50

TOSHIBA TC5165165 AJ/ AFT - 60
TECHNICAL DATA

.

BYTE READ CYCLE

o \ A F
Sl A w
e aaim -

R B

L)
res, tRAM
Vi tocH
TROM twez
taal REZ
toea -
Vih — - <
ot AN /
ViL — =
teac toFF
tRAC togz
09~
vo1g VYon—— : K
Hi-Z DATA - QUT
Vo1~ ) Vew come P4
oL
1108

Vo1~
vo8 Vonu—

icrz

voo~ \ - Hi-2
volg/ O

Note : Din(VO1~1/0B) = Don’t Care
Din(/09~11016) = Hi-Z

(D.N(uoa-uoa) =Hi-2Z )

Din(/O9~17/016) = Don’t Care

: “H" or “L"
@: invalid Data

TC5165165A)/AFT— 11
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TC5165165 AJ/ AFT - 40

TC5165165 AJ/ AFT - 50
TC5165165 AJ/ AFT - 60

READ CYCLE (OF CONTROLLED READ)

N

Vig — 3
RAS N
Vi — T
tcap taco
OCTAS, Vi
[CAS Vi trap
tasr tran tasc
Vin ol
AQ0~A9 ROW
Vi 1=

@_______ .

TC5165165AJ/AFT— 12
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. INTEGRATED CIRCUIT Tg§1g§1gsmmrr-ao
TC5165165 )
TOSHIBA 3163160 A) ) Ay o 39
TECHNICAL DATA

g

BYTE READ CYCLE (OF CONTROLLED READ)

R I N i
B o YO o N T

e R M

| s,
Vin
wE v
i tock tcpo
toe ;| toer tog togr
Vi — N toea i * tota R
GE V“_ b \ y "/ \—_
tan teac to
t — - togz £z
vos~ e - =
71016 YOoH— y
o1~ Y\, z o @‘ Oour
vog/ Ot
+ —
Vo1~
08 —_—
C/09~ ) z
Vo116 -
iz ot
alid D
TC5165165A)/AFT—13
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/ AFT - 50
TC5165165 AJ/ AFT - 60

WRITE CYCLE (EARLY WRITE)

\ ) N

Vip o
RAS
Vi —
RP RCD LpsH
UCAS, Vin
o |, \N——/
18 tran
1
ASR
Vin
Al R

RAL
t tasc loan,
o
0~A9 ow COLUMN ROW
Vo K

tasn| [™

o DR XK\ ™

taap
tow

e =i @00
> @ @ @
o A~

e: Doyr=Hi-Z

: “H" or "L”

TC5165165A)AFT— 14
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- INTEGRATED CIRCUIT
TOSHIBA

——

TC5165165 AJ/AFT - 40
TC5165165 AJ/ AFT - 50
TC5165165 AJ/AFT - 60
TECHNICAL DATA

BYTE WRITE CYCLE (EARLY WRITE)

Vim
RAS
Vi

RC
tre
J——
N / \
1 ! RP

TCAS Vm
) A

tcrp |trec
e a e
( ) Vi — o tean
lasr tasc, | tcan -
-
D N e W
K b 4

[tRAK

RAD

tom

. G
e

o I~ T

Note : D)n{I7O1~1/08) = Don't Care
Douyr = Hi-Z VA4 ~H or L
~17016) = Don't Care

TC5165165A)/AFT—15
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/ AFT - 50
TC5165165 AJ/ AFT - 60

WRITE CYCLE (OE CONTROLLED WRITE)

C
ﬂL "“L
7 S \ g
V|L — N
tosk
- trep - asH -lcRe
AS
UCAS, Vm -
s, /)
it - 1RAD
1rag
lasa| [RAM  tase 1can
Vin J
w2 " o YA, o T
Ve 1 - k
tasr }24

o N N

1

m w’
o VAN
I

Note: Doyr= Hi-Z % . *H* or "L*

TC5165165A)/AFT—16
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o INTEGRATED CIRCUIT |
TOSHIBA

TC5165165 A AFT - 40
;ES12§125N/AFT~ 50
5165165 Al / AFT -
TECHNICAL DATA 60

b "

BYTE WRITE CYCLE (OE CONTROLLED WRITE)

s I O —

=l ] N

e O @ 20
S w2 2

Vigf e
® v — / \
tp

tom

. =

Note : Dj{l/O1~I/O8) = Don’ 7 - -
u:(e ) =Don't VA "R or "L

TC5165165A)/AFT— 17
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/ AFT - 50
TC5165165 AJ/ AFT - 60

wr as
v ] T —_ o o
e ATEEEN\ %
- :%@]"%Zr e
B G
=T =\«
o = \!F‘c /tm |
I e —— &2
1016 : z : @DM’MU{}%

. Invalid Data

TC5165165A/AFT— 18
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TOSHIBA CORPORATIOr
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S INTEGRATED CIRCUIT
TOSHIBA

TC5165165 AJ/ AFT- 40
TC5165165 AJ/ AFT - 50
TC5165165 AJ/ AFT - 60
TECHNICAL DATA

—

BYTE READ-MODIFY-WRITE CYCLE

tras e
Vi e
hal’ \ N\_
i .
\? 1csH 1
q trep RSH tcr
_ tcas '
Vi

@ N\ /£

F s F o= l
Q§§T§§Q

trax
By EA:F tcan

e ‘= &
— e — —= \; o
o N

= PSS N B 7 T

/1016
01~ ] ¥4
o8|y, .
Hi-2 et 14 011 >
VoL — tog
* oz
Note : Din(VO1~y08)=Don’t Care 2 . .\, ..
Dour(O1~V/08) = Hi-Z V4 "R or L

Din{/09~1/016) = Don't Care
Dour{l/03~1/016) = Hi-Z

TC5165165A)AFT~— 18
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/ AFT - 50
TC5165165 AJ/ AFT - 60

HYPER PAGE MODE READ CYCLE

lrase

tap

W | — ~— N\
TN L e
w =~ m = o%
o UL AN S —

Note: Dy =Hi-2

Invahd Data

TC5165165AAFT— 20
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, INTEGRATED CIRCUIT ;gs:gg:ssmmn-ao
TOSHIBA Te2168165 A1) AFT - 20
TECHNICAL DATA

HYPER PAGE MODE BYTE READ CYCLE

traSP tre
Vin — 3 tRNCD tRHCP
RAS \
V|L -_— \'k ,_/
Agsm npg tpc
tere Rcp oas tcp lcas tRgH
—— lcas
UCAS VM % \ / \ \ ;
) |, - \ /
tome [trPC
]
RS Vi %
S Vi trap
traH ; tean 1-<C_A>
tase tasc || o 1P | tase | [T tasc 1
Vi
A0~A3 %{ ROW %@ coL.1 coL.2 }% COL.N ROW
V“. " o
tasn
A10R, Vin
ViL
tags ) Lacn
v,
w T = |||
A troH
tocu tcpa Repa togz
toea -
Vip = N [ i .\
VIL e X
lcac teac lcac ! tokr
t t t
tRacC 22 tcom e ,M toez A tREZ
o9~ > —-
VoK =—— £ —
¥o16 YOH . B
Hi-Z Dourt ! Dour 2 @ Doyt N p—
C’ o1~ )VOL — @r 4 Y
08, e
oz oz
2 CLZ 1oLz
Vo1~
vog Vou —— _
o9~ N\, " Hi-Z
voig/ O
Note . D\n(VO1~1/O8) = Don’t Care % e
Doyt{l/09~1/016) = Hi-2
DIn(VO1~1108) = Hi-Z » _
<00ur(|109~V016)= Don't Care) % . Invalid Data
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INTEGRATED
TOSHIBA

TECHNICAL DATA

CIRCUIT

TC5165165 AJ/ AFT - 40
TC5165165 AJ/ AFT - 50
TC5165165 AJ/ AFT - 60

HYPER PAGE MODE WRITE CYCLE (EARLY WRITE

Vip = 3 t
734 y R RHCP / N
w - ™~
tupc
tere RCO tce tRsH 'crp
teas CAS 1cas
UCAS, Vm / N
TR N /N N
Vi tran e T |
tesu traL
ta tcan tasq flcam

~As} tage =L
Vin b ¥
A0~A9 ROW coL1 )
Vi 7
t

RAH

RowL

twes tw twes IweCH

towy

AS
st~ g

1Asg A .
COL.N ROW

4
tawy

twes e,
R

Viu
WE
Vi m

Twp

... @ @

tos

ipm

tps
vo1é
Vu

ton DH
ey
P4

I

tps
N N
Din N

e

% : "H" or "L"

TC5165165A)/AFT—22
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. INTEGRATED CIRCUIT | TCS165165 AL/ AFT - 40

TC51651 R

TOSHIBA 13165165 AT AT o0
TECHNICAL DATA

HYPER PAGE MODE BYTE WRITE CYCLE (EARLY WRITE)

RAS ::: :_,\_t 1RMCP ’/ \—
- N N g Vi
terp ._Fm
(%) ::: tray %
A tas tagc lcisn: tasc] :CAE Tasg L.
e [
v KT
1raD fow tow, trwy
e\ =
LI
Sy EE e e
e o v 7

TC5165165A)/AFT—23
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INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/ AFT - 50
TC5165165 A/ AFT - 60

v
AO0~A9

Vin
Vi

., Vin

Vi

™
Vi

Vi

AlRY,

Vin
ViL

Vou

HYPER PAGE MODE READ-MODIFY-WRITE CYCLE

trasP

tre

triHCP

VOL ——

*1 Doyr!

:‘:&_ N
% traD Q:; Z Z ﬁ
W‘r wo N T ‘er;rp/ tawo u{;—
= \ \ W

T‘&L’ t;f_;_ tos :cat;c-, tos

laac top tepa | toro| [tow RCpa o0 ton
e F—
torz | 10E2

= oL — 8 ——

az

*3 DoutrN

% : "H® or "L
@: Invalid Data
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o INTEGRATED CIRCUIT
TOSHIBA

TECHNICAL DATA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/ AFT
TC5165165 AJ/ AFT - 60

-50

HYPER PAGE MODE BYTE READ-MODIFY-WRITE CYCLE

trasP tre
——e LrRHCP
v —
RAZ ™ \
Vg — x Z
terp tesH tHPRWC tRsH tcrp
rco tcas [ tcp tcas Nad tcas
T R 7 il /
TS v, 4 5 4
tere trRPC
RS Vin :%‘
(UTR) v, trap
1RAH tcan Lca
tasr las tasc tasc
V
A0~ag9 ™ ROW
Vi
traH
tasr
AI0R, Vm v
AR v, ROw
tawp tcpwd tcpwn
H ! t t
RS || towp towp cwWD AWL
Vin - -
wE / / /
Vu tawp r_:h - tawp :_ﬁ - tawp x: 4
towL towt towt
loey | we 10EA twe loea Iwe
Vi —
o N 7 N/ ‘Y
tcac teac tcac
AA tps [ tos ftas tos
trRAC tcpa kcpa
, toeo| |tom toep l(?u lpeD oM
Vi — o - L
v Hi-Z Ouw 1} o.,,zF DN N)}——
vos~ | ‘
1VO16
Ot~ Loz togz togz
17108 v s !
on—
v — OB O
VoL — £ '
oL lowz touz
74V g 1 14%4
*t Dour! *2 Doyr2 *3 Doyt N
Note : Din(I/01~1/08) = Don’t Care % CmHT or L

(

Dour(l/O1~1/08) = Hi-Z

Din(109~7016) = Don’t Care
Doyr(l/09~10O16) = Hi-Z

)

@: invalid Data
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INTEGRATED CIRCUIT
TOSHIBA

TC5165165 AJ/ AFT - 40
TC5165165 A/ AFT - 50
TC5165165 AJ/ AFT - 60

TECHNICAL DATA

HYPER PAGE MODE READ WRITE MIXED CYCLE

trasp trp

=) 7\

tere 1esH tupc turc tupg

trco pI e cp tcp
b %r N e’ B e e B e e A

tasc| [tcan tasc| | team

¥
$
)

\Y
AQ~A9
\

AIOR, Vm
ANIR v,
tacs treH
Vi
= m i
Rwcs
toea TweH
V —
UE M
ViL —— -
toag |'%Ac flos 1
[Ttaa icpa an, | gy Yaa | | Lter
tRAC i twez
tcon kcon twED taz tREZ
> | -

TN

( | oo?
Vi Hi-2 Ow 4
ViL
VOt~
vo16
V,
o Hi-Z Dour ! Dour2 i
VOL lo 1 1 L]
2

N
- o Dour3 DoyurN
% :"HT or "L°
22 - 1nvalid Data
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TECHNICAL DATA

| INTEGRATED CIRCUIT |
TOSHIBA |

TCS165165 Al / AFT - 40
TC5165165 Al / AFT - 50

TC5165165 AJ/ AFT - 60

HYPER PAGE MODE BYTE READ WRITE MIXED CYCLE

trasp tap
——
o N N
i tesw tupg tupe tupc terp
taco e Yep e tee
tcas teas tcas teas tcas

TS v :% N S N O

lf:v. tReC

CS treH
Vin
Vi
fwcs
toea tyveu
/)
V,
" [ teag leac tog tcac
taa tcpa tan Row Vaa Ltors
L . t 3 w2 . t
~ COM COM h jav4 trez
YO1~ (v e ot~ —7 WED ! <—>|
708 [ T— .
Hi-2Z Din4d
109~ \| v, — ' 3 f
/016
vo9~
v —
(Vou‘ms Vou Hi-Z @g Doyt 1 Dout2 E@ \ b R —
-~ oL T
VOB) louz \ \
gz Dout 3 CoutN

: “H" or "L”
%: Invalid Data
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INTEGRATED CIRCUIT TC5165165 AJ/ AFT - 40
TOSHIBA TC3165165 AJ/ AFT - o9
TECHNICAL DATA

RAS ONLY REFRESH CYCLE

ms " \ / \
A ey LN
T o K
Note: D, WE, OF="H" or “L" . - o -

CAS BEFORE RAS REFRESH CYCLE

wil N - o N
s v SN || Y .

T

vo1~ VYo
Vo6 vo— /'

% B
te: Dy, OFE, AD~A9, AI10R, AVIR= "H" or "L° % ) or

TC5165165A)/AFT— 28
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. INTEGRATED CIRCUIT |
TGSHIBA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/ AFT - 50
TC5165165 AJ/ AFT - 60

TECHNICAL DATA

—

HIDDEN REFRESH CYLCE (READ

R =
"l T || N ‘=Y,
B = S
' EET G
- w o y
5 .J:‘."EZL_t_o_
uouvg15 : . — } :}
o=
B invaiia 0

TC5165165A)/AFT—29
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INTEGRATED CIRCUIT

TOSHIBA

TECHNICAL DATA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/ AFT - 50
TC5165165 A/ AFT - 60

HIDDEN REFRESH CYCLE (WRITE)

tRas

N

tras

1% N %

N\

LRSH

= AN

D
4
H
H

Vin
A3
Vi
TS, Vm
[ X9
Vie
Vi

tra
tag
Jrav
H ;
AD~A9 __%{ aows@ c
VIL - o~ h

tra

tasy

e %, K ™

tweH

twes

il [

WR Jty

Vin
WE
Vie

"

1os

ipn

vor1~ Vm
Y016 DATA - IN
Vg —

...

VA “H” o =L”

TC5165165A/AFT— 30

1996 -06 - 01

TTTTT BA CORPORATION

pr—y



. INTEGRATED CIRCUIT
TUSAIBA

TC5165165 AJ/ AFT - 40
TC5165165 AJ/ AFT - 50
TC5165165 AJ/ AFT - 60

TECHNICAL DATA

WE, CAS BEFORE RAS REFRESH CYCLE

tac
nas xp
T Y /F‘;ﬁ
Vi X \

= N Y.

twTH
et

4y, & “ @

twrs

“ D

torr

Vou—"""2
y

01-16 VoL —

: “H® or “L*®

Note : Djn, OE, AO~A9, A10R, AT1R= “H" or “L°

TC5165165A)/AFT— 31
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INTEGRATED CIRCUIT ;gg:ggwsumrr-ao
TOSHIBA 165 AJ/ AFT - 50
TECHNICAL DATA TC5165165 AJ/ AFT - 60

TEST MODE

The TC5165165AJ/AFT is the RAM organized 4,194,304 words by 16 bits, it is internally organized
2,097,152 words by 32 bits. In “Test Mode”, data are written into 32 sectors in parallel by using only
I/016. A9C are not used. If, upon reading, 32 bits are equal (all “1”s or “0”s), the O16 pin indicates
a“l”. If they were not equal, the I/O16 pin would indicate a “0”". Other /O pins (I/O1~1/015) always
indicate a "Hi-Z" state during test mode read cycle. Fig.l1 shows the block diagram of
TC5165165AJ/AFT. In “Test Mode”, the 4M X 16 DRAM can be tested as if it were a 2MX32 DRAM.

“WE, CAS Before RAS Refresh Cycle” puts the device into “Test Mode”. And “CAS Before RAS
Refresh Cycle” or “RAS Only Refresh Cycle” puts it back into “Normal Mode”. In the Test Mode, “WE,
CAS Before RAS Refreshi Cycle” performs the refresh operation with the internal refresh address
counter. The “Test Mode” function reduces test times(1/2 in case of N test pattern).

TC5165165A)/AFT~—32
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INTEGRATED CIRCUIT

TC5165165 AJ/ AFT - 40

TC5165165 AJ/ AFT - 50

Normal 7

TOSHIBA TC5165165 Al / AFT - 60
TECHNICAL DATA
- BLOCK DIAGRAM IN THE TEST MODE
A9C A9C
—0 Ve Vee
Normal ZO_H:ZMM( z T
est
Vo 1 o] °
Test © IZM block i Normal o 1
: r}_]T!S!
A9C ‘ j:: ASC
o— O Vee Vee
Normal p ! 2M block i o
vo 2 © Do I
o
f¢>° ] lzm block i Normal vo 2
3— A_[Test
Py [ J
° [ ]
®
A9C L ASC
[o mmu ——— (<< Vee
- Normal f @ i \o i Test
Vo 15
Test o—q 2M block i ° Normal vo 15
l [+7Te“
ASC ‘ A9C v
T . 3

70 16 FO
O—mrt
Test

i

U

2M block

TC5165165A)/AFT — 33
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INTEGRATED CIRCUIT TC5165165 Al / AFT - 40
TOSHIBA TC5165165 Al / AFT - 50

TC5165165 AJ/ AFT -
TECHNICAL DATA 60

OUTLINE DRAWING (SOJ50 - P - 400)
Unit in mm
50 26
minisinisisisininisisinisisinisiniainisialalnlnl e heam—" E:E
ol =
-] o [N
H + t
-]
- 8
; '3
l.{JUULJLJULJLJUUULJL.JUUULJUUUULJUUIZ_SI X o
ML"J_L’_ :;:?
2138MAX
| 20.96: 0.12 |
E— i
—_ 2l
1 ) b 3 (-4
I g
][
7 047%004
TC5165165A)/AFT— 34
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.

INTEGRATED CIRCUIT TCS5165165 Al / AFT - 40
TC5165165 AJ/ AFT - 50

TOSHIBA TC5165165 AJ/ AFT - 60

TECHNICAL DATA

QUTLINE DRAWING (TSOPS0 - P - 400D)

Unit in mm

|
n

10.1610.1
11.7610.2

|
s

0.875TYP] 0.3210.08 57013 ()

. 21.25MAX

20.9530.1

1.020.1
1.2MAX

1

2
0.140.05
|01

TC5165165AJ/AFT— 35
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