K6R4016V1D

CMOS SRAM

Document Title

256Kx16 Bit High Speed Static RAM(3.3V Operating).

Operated at Commercial and Industrial Temperature Ranges.

Revision History

RevNo. History
Rev. 0.0 Initial release with Preliminary.
Rev. 0.1 Add Low Ver.
Rev. 0.2 Package dimensions modify on page 11.
Rev. 0.3 Change ICC, ISB, ISB1
Item Previous Current
8ns 110mA 80mMA
10ns 90mA 65mA
lcc(Commerecial) 12ns 80mMA 55mA
15ns 70mA 45mA
8ns 130mA 100mA
10ns 115mA 85mA
IcC(Iindustrial) 12ns 100mA 75mA
15ns 85mA 65mA
IsB 30mA 20mA
ISB1(L-ver.) 0.5mA 1.2mA
Rev. 0.4 1. Correct AC parameters : Read & Write Cycle
2. Change Data Retention Current :
from 0.45mA to 1.1mA when Vcc=3.0V
from 0.35mA to 0.9mA when Vcc=2.0V
3. Limit L-Ver. to 48 TBGA Package
Rev. 1.0 1. Delete 12ns,15ns speed bin.
2. Change Icc for Industrial mode.
Item Previous Current
lcClndustrial 8ns 100mA 90mA
(Industria) 10ns 85mA 75mA
Rev. 2.0 1. Add tBA,tBLZ,tBHZ,tBW AC parematers.
Rev. 2.1 1. Correct the Package dimensions(48-TBGA)
Rev. 2.2 1. Add the tPU and tPD into the waveform.
Rev. 2.3 1. Change the current parameters (Isb1 L-ver, Idr)
Rev. 3.0 1. Add the Lead Free Package type.
Rev. 4.0 1. Change the Idr parameters
previous Current
Idr(2V) 1.2mA 1.4mA
1dr(3V) 1.8mA 2.0mA

Draft Data

Aug. 20. 2001
Sep. 19. 2001
Sep. 28. 2001

Oct. 09. 2001
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Dec.18. 2001

Feb. 14. 2002
Oct. 23. 2002
Mar. 10, 2003
June. 12, 2003
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Remark
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Final

Final
Final
Final
Final
Final

Final

The attached data sheets are prepared and approved by SAMSUNG Electronics. SAMSUNG Electronics CO., LTD. reserve the right to change the
specifications. SAMSUNG Electronics will evaluate and reply to your requests and questions on the parameters of this device. If you have any ques-
tions, please contact the SAMSUNG branch office near your office, call or contact Headquarters.
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K6R4016V1D CMOS SRAM

4Mb Async. Fast SRAM Ordering Information

Org. Part Number VDD(V) Speed (ns) PKG Temp. & Power
K6R4004C1D-J(K)C(l) 10 5 10 J:32-50J
1M x4 ; ) .
K6R4004V1D-J(K)C(I) 08/10 33 8/10 K :32-SOJ(LF) |C: Commercial Temperature
,Normal Power Range
K6R4008C1D-J(K,T,U)C(l) 10 5 10 J:36-S0OJ | : Industrial Temperature
K : 36-SOJ(LF) ,Normal Power Range
512K x8 T:44-TSOP2 . i
KB6R4008V1D-J(K,T,U)C(l) 08/10 3.3 8/10 U aa-Tsopa(LF) | - ¢ Commercial Temperature

,Low Power Range

K6R4016C1D-J(K,T,U,E)C(l) 10 5 10 J:44-S0J P : Industrial Temperature
K : 44-SOJ(LF) ,Low Power Range
256K x16 T :44-TSOP2
K6R4016V1D-J(K,T,U,E)C(I,L,P) 08/10 33 8/10 U 44-TSOP2(LF)
E : 48-TBGA

Rev 4.0
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K6R4016V1D

CMOS SRAM

256K x 16 Bit High-Speed CMOS Static RAM

FEAT

URES

« Fast Access Time 8,10ns(Max.)
« Low Power Dissipation

Standby (TTL)

Operating K6R4016V1D-08 :

« Standard Pin Configuration
K6R4016V1D-J
K6R4016V1D-K
K6R4016V1D-T
K6R4016V1D-U
K6R4016V1D-E
(7mm X 9mm)
Operating in Commercial and Industrial Temperature range.

. 20mA(Max.)

(CMOS) : 5mA(Max.)
1.2mA(Max.)L-Ver. only.

80mA(Max.)

K6R4016V1D-10 : 65mA(Max.)

¢ Single 3.3 0.3V Power Supply

¢ TTL Compatible Inputs and Outputs

« Fully Static Operation
- No Clock or Refresh required

« Three State Outputs

¢ 2V Minimum Data Retention: L-Ver. only.

« Center Power/Ground Pin Configuration

« Data Byte Control : LB : I/O1~ /08, UB: /09~ 1/016

1 44-S0J-400

1 44-S0J-400(Lead-Free)

: 44-TSOP2-400BF

: 44-TSOP2-400BF (Lead-Free)
1 48-TBGA with 0.75 Ball pitch

FUNCTIONAL BLOCK DIAGRAM
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GENERAL DESCRIPTION

The K6R4016V1D is a 4,194,304-bit high-speed Static Random
Access Memory organized as 262,144 words by 16 bits. The
K6R4016V1D uses 16 common input and output lines and has
an output enable pin which operates faster than address
access time at read cycle. Also it allows that lower and upper
byte access by data byte control(UB, LB). The device is fabri-
cated using SAMSUNG's advanced CMOS process and
designed for high-speed circuit technology. It is particularly well
suited for use in high-density high-speed system applications.
The K6R4016V1D is packaged in a 400mil 44-pin plastic SOJ
or TSOP(Il) forward or 48 TBGA.

ELECTRONICS

Rev 4.0
Mar. 2004



K6R4016V1D CMOS SRAM

PIN CONFIGURATION (Top View)

1 2 3 4 5 6
Ao [1] O N\ [44] A17
e s @ EEE
A2 [3] [42] A1s
Mo o : ®
A4 [5] [40] UB
Cs (6] 39] LB c
1yo1 [7] 38] 11016
/o2 [8] 37] 11015
=k oh @@ @ e
1/04 [19 SQJ/ [35] /013
o | OEEE®EE
Vss @ @ Vee
=t FEENIclClolcICIe
[31] von
[30] 1/010
G
[29] 1/09
28] N.C
1 | () () () ()
26] A13
25] A1z 48-TBGA
24] A1
23] A10
PIN FUNCTION
Pin Name Pin Function
Ao - A17 Address Inputs
WE Write Enable
cs Chip Select
OE Output Enable
LB Lower-byte Control(1/0O1~1/Os)
UB Upper-byte Control(1/O9~1/O16)
/01 ~ /016 Data Inputs/Outputs
Vce Power(+3.3V)
Vss Ground
N.C No Connection
ABSOLUTE MAXIMUM RATINGS*
Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vss VIN, VouT -0.5t0 4.6 \%
Voltage on Vcc Supply Relative to Vss Vcc -0.5t0 4.6 Vv
Power Dissipation Pb 1.0 w
Storage Temperature TsTG -65 to 150 °C
Operating Temperature Commercial TA 0to 70 °C
Industrial TA -40 to 85 °C

* Stresses greater than those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is a stress rating only and
functional operation of the device at these or any other conditions above those indicated in the operating sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect reliability.

Rev 4.0
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K6R4016V1D CMOS SRAM

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

Parameter Symbol Min Typ Max Unit
Supply Voltage Vce 3.0 3.3 3.6 Vv
Ground Vss 0 0 0 \Y
Input High Voltage VIH 2.0 - Vcc+0.3%* \%
Input Low Voltage ViL -0.3** - 0.8 \%

*  The above parameters are also guaranteed at industrial temperature range.
**ViL(Min) = -2.0V a.c(Pulse Width < 8ns) for | < 20mA.
** ViH(Max) = Vcc + 2.0V a.c (Pulse Width < 8ns) for | < 20mA.

DC AND OPERATING CHARACTERISTICS*(Ta=0 to 70°C, Vcc=3.3+0.3V, unless otherwise specified)

Parameter Symbol Test Conditions Min Max Unit
Input Leakage Current ILi VIN=Vss to Vcc -2 2 HA
Output Leakage Current ILo CS=ViH or OE=VIH or WE=VIL -2 2 HA
VouT=Vss to Vcc
Operating Current Icc Min. Cycle, 100% Duty Com. 8ns - 80 mA
CS=VIL, VIN=VIH or VIL, louT=0mA 10ns _ 65
Ind. 8ns - 90
10ns - 75
Standby Current IsB Min. Cycle, CS=VH - 20 mA
Ise1 | f=OMHz, CS2Vce-0.2V, Normal - 5
VIN2Vcc-0.2V or VINS0.2V L-ver.* _ 24
Output Low Voltage Level VoL loL=8mA - 0.4 Vv
Output High Voltage Level VoH loH=-4mA 2.4 - Vv
* The above parameters are also guaranteed at industrial temperature range.
** | -var is only supported with TBGA package type.
CAPACITANCE*(TA=25°C, f=1.0MHz)
Item Symbol Test Conditions TYP Max Unit
Input/Output Capacitance Cio Viio=0V - 8 pF
Input Capacitance CIN VIN=0V - 6 pF

* Capacitance is sampled and not 100% tested.

Rev 4.0
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K6R4016V1D

CMOS SRAM

AC CHARACTERISTICS(TA=0 to 70°C, Vcc=3.3+0.3V, unless otherwise noted.)

TEST CONDITIONS*
Parameter Value
Input Pulse Levels 0V to 3V
Input Rise and Fall Times 3ns
Input and Output timing Reference Levels 1.5v
Output Loads See below

* The above test conditions are also applied at industrial temperature range.

Output Loads(A)

Output Loads(B)
for tHz, tLz, twHz, tow, toLz & toHz

+3.3V
Dout RL =50Q
o—@ VL= 1.5V Sour 3190
WJW Z0 = 50Q WJW 30pF* °
;7 353Q 5pE*

* Capacitive Load consists of all components of the * Including Scope and Jig Capacitance
test environment.

READ CYCLE*

K6R4016V1D-08 K6R4016V1D-10
Parameter Symbol i Y . Y Unit

Read Cycle Time tRC 8 - 10 - ns
Address Access Time taa - 8 - 10 ns
Chip Select to Output tco - 8 - 10 ns
Output Enable to Valid Output toE - 4 - ns
UB, LB Access Time tBA - 4 - ns
Chip Enable to Low-Z Output tLz 3 - 3 - ns
Output Enable to Low-Z Output toLz 0 - 0 - ns
UB, LB Enable to Low-Z Output tBLz 0 - 0 - ns
Chip Disable to High-Z Output tHz 0 4 0 5 ns
Output Disable to High-Z Output toHz 0 4 0 5 ns
UB, LB Disable to High-Z Output tBHZ 0 4 0 5 ns
Output Hold from Address Change toH 3 - 3 - ns
Chip Selection to Power Up Time tPu 0 - 0 - ns
Chip Selection to Power DownTime tPD - 8 - 10 ns

* The above parameters are also guaranteed at industrial temperature range.

Rev 4.0
Mar. 2004
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K6R4016V1D

CMOS SRAM

WRITE CYCLE*

K6R4016V1D-08

K6R4016V1D-10

Parameter Symbol i e T - Unit
Write Cycle Time twe 8 - 10 - ns
Chip Select to End of Write tcw 6 - 7 - ns
Address Set-up Time tas 0 - 0 - ns
Address Valid to End of Write taw 6 - 7 - ns
Write Pulse Width(ﬁ High) twp 6 - 7 - ns
Write Pulse Width(ﬁ Low) twp1 8 - 10 - ns
UB, LB Valid to End of Write tBwW 6 - 7 - ns
Write Recovery Time twr 0 - 0 - ns
Write to Output High-Z twHz 0 4 0 5 ns
Data to Write Time Overlap tow 4 - 5 - ns
Data Hold from Write Time tDH 0 0 ns
End of Write to Output Low-Z tow 3 3 ns
* The above parameters are also guaranteed at industrial temperature range.
TIMING DIAGRAMS
TIMING WAVEFORM OF READ CYCLE(1) (Address Controlled, CS=OE=ViL, WE=Vix, UB, LB=ViL)
< tRC >
Address >< >‘<
o
Data Out Previous Valid Data Valid Data

TIMING WAVEFORM OF READ CYCLE(2) (WE=Vix)

Address

Vi

Data out

Vce R (o o o

Current IsB

Valid

Data
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K6R4016V1D CMOS SRAM

NOTES(READ CYCLE)

1. WE is high for read cycle.

2. All read cycle timing is referenced from the last valid address to the first transition address.

3. tHz and toHz are defined as the time at which the outputs achieve the open circuit condition and are not referenced to Vo or VoL
levels.

. At any given temperature and voltage condition, tHz(Max.) is less than t.z(Min.) both for a given device and from device to

>

ansition is measured #200mV from steady state voltage with Load(B). This parameter is sampled and not 100% tested.
ice is continuously selected with CS=ViL.

. Address valid prior to coincident with CS transition low.
r common |/O applications, minimization or elimination of bus contention conditions is necessary during read and write cycle.

oONoO >

m o

o>g-_'xm
< <

TIMING WAVEFORM OF WRITE CYCLE(1) (OE Clock)

Address >< = ;{

. ‘ e
UB, (B e
WE a

TIMING WAVEFORM OF WRITE CYCLE(2) (OE=Low fixed)

twc

X

fwr)

Address ><

tAaw

tcw(3)

WE /
Data in <7tD361;|;1; = w
/|
| e tow—» (10) ©)
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K6R4016V1D CMOS SRAM

TIMING WAVEFORM OF WRITE CYCLE(3) (CS=Controlled)

Address

X

twr(2)

Data in High-Z 47;2\:@ - High-Z
Data out High-Z High-Z(8)
TIMING WAVEFORM OF WRITE CYCLE(4) (UB, LB Controlled)
Address >% - §<
s . o
—_— X; tBW 7[
Data in High-2 <7tD\:v/aIid Data - *;
Data out High-Z High-Z(8)

ELECTRONICS



K6R4016V1D CMOS SRAM

FUNCTIONAL DESCRIPTION

cs WE OE LB UB Mode Vo Pin Supply Current
1/01~1/08 1/09~1/016
H X X* X X Not Select High-Z High-Z IsB, IsB1
L H H X X Output Disable High-Z High-Z lcc
L X H H
L H L L H Read Dout High-Z lcc
H L High-Z Dout
L L Dout Dout
L L X L H Write DIN High-Z lcc
H L High-Z DiN
L L DIN DIN
* X means Don't Care.
DATA RETENTION CHARACTERISTICS*(Ta=0 to 70°C)
Parameter Symbol Test Condition Min. Typ. Max. Unit
Vcc for Data Retention VDR CS 2Vce - 0.2V 2.0 - 3.6 \'
Data Retention Current IDR Vce=3.0V, CSzVee - 0.2V
VIN 2 VG - 0.2V 0r VINSO0.2V - - 2.0
— mA
Vce=2.0V, CSzVcc - 0.2V
ViNzVce - 0.2V or VINS0.2V ) ) 14
Data Retention Set-Up Time tsbr See Data Retention 0 - - ns
Recovery Time tRDR Wave form(below) 5 - - ms

* The above parameters are also guaranteed at industrial temperature range.
Data Retention Characteristic is for L-ver only.

DATA RETENTION WAVE FORM

&controlled

Data Retention Mode

Vcc

30V e

CSzVce - 0.2V

Rev 4.0
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K6R4016V1D CMOS SRAM

PACKAGE DIMENSIONS Units:millimeters/Inches

44-S0J-400
_ #44 #23
OO0 rrim , )
A — _
A

o 9.40 x0.25
I 0.370 £0.010

11.18 5012 || =
0.440 =+0.005 S

0.20 538

O i I\ v 0.008"35%%
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1.141MAX R || 0.027MN
25.58 10.12
1.125 +0.005

i( 1.19 )‘
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A PR, 127 | |22 max
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I~ T 0.10
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) 5 o0a MAX

+0.10

0.43 o5 +0.10
17 10004 0.71 005
(2%) 0017 200 | |0.028738%8
44-TSOP2-400BF Units:millimeters/Inches
0~8°
KP
(%zl%wpﬂf\

#44 #23

NAAARNAAAAAARAAAARARAAR f I 0.45 ~0.75

[0.018 ~ 0.030
11.76 +0.20 38
0.463 +0.008 3 g

O ny (0020
Py yyyy v 5 4

#1 #22 — %

0741 MAX ‘ 0.125° 3%

N 18.41 +0.10 0.005" 0008

P 0.725 +0.004 >

1.00 #0.10 1'720MAX

WA A A e e/ 0.039 :0004 | 0.047

T S ] 0.10
0.05 @ 0.004 MAX
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(0805 0.30°005 0.80 000 MIN
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K6R4016V1D

CMOS SRAM

PACKAGE DIMENSIONS

Units : millimeter.

Bottom View

B »| ALINDEX MARK

< B . < B1 R O‘EQ /
| L
‘ 6 5 4.3 2 1 | Jo.sof
O | 060008 :
- ‘ B CP @ Qi@ @ @
| c0 00 00O
b | 00000 || |
A | T (@)
| : q) X rxx:
| § o Q\Q o
©)
i Q Q @ e
‘ S0
| A4
) B/2 ”
D A
2 S, (i g ) =
o | =
1+ e 000066 51 (\> (‘ka
i | . © | |
A | .
1)
[T}
o
Min Typ Max
0.75 Notes.
B 6.90 7.00 7.10 1. Bump counts: 48(8row x 6column)
B1 - 3.75 2. Bump pitch : (x,y)=(0.75 x 0.75)(typ.)
C 8.90 9.00 9.10 3. All tolerence are +/-0.050 unless
c1 _ 5.95 otherwise specified.
: 4. Typ : Typical
0.40 0.45 0.50 5.Y is coplanarity: 0.08(Max)
E 0.80 0.90 1.00
E1l - 0.55
E2 0.30 0.35 0.40
Y 0.08
Rev 4.0
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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