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LH6B4B6K

1. General
SHARP LH6B4400BK-6 is 1,048,576word x 4bit Dynamic Random
access memory. With its input multiplexed and packaged in the standard 26/20pin
S0J, it is easy to realize memory systems with low power dissipation and large
memory capacity. The LH6B 440 0BK-6 operates on single +5.0V power
supply and the built-in biasing voltage generator circuit.
The LH6B4400BK-—6 allows fast page mode access.

2. Features
1, 048, 57 6word X 4bit
- Standard 300mi 1l 26,2 0pin SOJ (S0J26-P-300) plastic package

* Access time 6 Ons(Max.)
« Cycle time 11 Ons(Min.)
* Fast page mode cycle time 4 Ons(Nin.)
« Power supply +5.0Vx10%
+ Power consumption(Max.) 6 0 5mW (Operating trc=nin.)

1 1mW (Standby : TTL input level)
5. 5mW (Standby : CHOS input level)
* Built-in latch circuit for Row-address, Column-address and Input-data
- OE=Don’ t care in early write operation
*RAS only refresh, Hidden refresh and CA S before RAS refresh
capability
* On-chip refresh counter
+ 1024 refresh cycle / 1 6ums
« Not designed or rated as radiation hardened
» Substrate material : P-type silicon
+ CMO S process
» Operating temperature range : Q0 to +70°%C
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3. Pin configuration
10, ~— [ Ve
1/0; (2 [25] 1/0,
WE (3] 241 1/0;
RAS [ 23] CAS
Ay [5] 221 OF
TOP VIEW
A, 9] (18] As
A1 [ID—_ E A?
A, [ 161 Ag
A; (2] [15]  As
VCC m E A4
Symbol Pin Name
Ao to Ay Address Input
RAS Row Address Strobe
CAS Column Address Strobe
WE Write Enable
OE Output Enable
I/0: to I/04 Data Input/Output
Vee Power Supply(45.(QV)
Vss Power Supply(0V)
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4. Block Diagram
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5. Absolute Maximum Ratings
Parameter Rating Unit Note
Applied voltage on all pins | —1.0 to +17.0 A 1
Operating temperature 0 to +70 T
Storage temperature -5 to +125 T
Power dissipation 1.0 w

Note 1. With respect to Vss.

6. Recommended D C Operating Conditions

(Ta=0to+70°C)

Parameter Symbol | MIN. TYP. MAX. Unit Note
Supply Vee 4.5 50 5.5 \
voltage | Vss 0 0 0 A
Input voltage Via 2.4 6.5 \'4
I[/0 pin| V.. -1.0 0.8 \'
Others Vi -2.0 0.8 v

7. Pin Capacitance

(Ta=25C, Vec=5.0V£10%)

Parameter Symbol | MIN. NAX. Unit
Input Ay to Ay Ciny - 5 pF
capacitance | RAS, OE, CAS, ¥E | Ciw; - 7 pF
Input/Output | I/0, to I/04| Cour - 10 pF
capacitance
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8. D C Electrical Characteristics
(Ta=0 to +70°C, Vec=5.0V +10%)

Parameter Symbol | MIN. | MAX. | Unit | Note
Average supply current in normal operation Icey - 1110 mA | 2,3
Supply current CMOY RAS=CAS2Vcc-0.2V | I ccg - 1| nA| 2
in the stand-by mode TTL | RAS=CAS=V.u - 2 | mA| 2
Average supply current in the fast page mode Iceq - | 110 nA | 2,3
Average supply current in CA S before RA S Ices - 1110 | mA| 2,3
refresh cycle
Average supply current in RA S only refresh cycle I ccs - 1110 BA | 2,3
Input leakage V=SV w7V | <10 10 2 A
current '
Output leakage OVE=VoursTV I o ;10 10 fzA| 4
current OQutput=Disable
Output "High” voltage 1our=—-5mA Von 2.4 Vcc \'
Output "L ow” voltage Iouvr=4. 2mA Vou 0] 0.4 A2

Note 2. The output pins are in high impedance state.
3. Tecci, Icea, Tces, and I ccg depend on the cycle time.
4. The output pins are disabled by RAS=CAS=Vinwor CAS=V,u
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9. AC Electrical Characteristics(Note 5, 6, 7,2 0)(Ta=0 to +70C, Vee=50Vx10%)
Test Conditions

Input rise and fall times : 5ns Qutput load : 2 TTL qate + C.(100pF)

Input, Qutput timing reference levels:(. 8v, 2. dv (Including scope and jig)
Common Parameters

Parameter. Symbol| MIN. | MNAX. | Unit | Note

| Random read or write cycle time tre 110 - ns

R A S precharge time tre 40 - ns

RAS pulse width tras 60 1} 10,000 ns

CA'S pulse width teas | 15 [ 10,000 ns

Row address set-up time Tasr 0 - ns

Row address hold time tran 10 - ns

Column address set-up time : tasc 0 - ns

Column address hold time (RA'S) tean| 15 — ns

CAS delay time (RAS) treo | 20 45 | ns 8
Column address delay time (RAS) trap | 15 30 | ns 9
RAS hold time trsn 15 - ns

CAS hold time tesu 60 - ns

CA'S precharge time (RAS |) tere 10 - ns

OE delay time toen | 19 - ns

OE delay time from Din tozo 0] - ns

CAS delay time from Din tozc 0 - ns
Transition time (rise and fall) tr 3 50 ns 10
Column address lead time (RAS) tear | 30 | - ns

O E pulse width toer 15 - ns

Read Cycle

Parameter Symboll MIN. | MAX. | Unit | Note

Access time from RA S teac | — 60 ns | 11,12
Access time from CA S teac | - 15 ns | 12,13
Access time from column address taa - 30 ns | 12,14
Access time from O E tora | - 15 | ns | 12
Read command set-up time (CA'S) tres 0 - ns

Read command hold time (C A S) tren 0 - ns

Read command hold time (RA S 1) trru 0 - ns

Qutput data disable time (CA S) torr 0 15 ns 15
Output data disable time (O E) toez 0 15 | ns | 15
CAS to Din delay time teon 15 - ns
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Write Cycle -
Parameter Symbol} NIN. | MAX. | Unit | Note
Yrite command set-up time (CA S) twes 0} - ns 9
Write command hold time (CAS) twen 15| - ns
Write pulse width (WE) twr 10 - ns
Write command lead time (RAS) tewe| 15| = | ns
Write command lead time (CAS) tewe | 15 — | ns
Data input set-up time tos 0y - ns 17
Data input hold time tou 15| - ns 17
Read Nodify Write Cycle
Parameter Symboll MIN. | MAX. | Unit | Note
Read-write cycle time trwe | 150 | — ns
WE delay time (RAS) tawo | 80| — ns 16
WE delay time (CAS) tewo | 35| -— ns 16
Column address delay time (WE) tawo 50 - ns 16
OE hold time (WE) toen 15 — ns
Refresh Cycle
Parameter Symbol{ MIN. | MAX. | Unit | Note
CAS set-up tize (RAS) tese | 10| — | ns
CAS hold time (m) teur 10 - ns
RAS + CAS precharge time (RAS 1) trrec 10 - ns
C A S precharge time tern 10| - ns
Refresh time interval tree | — 16 ] ms
Fast Page Mode Cycle
Parameter Symbol] MIN. | MAX. [Unit | Note
Fast page mode cycle time tec 40| - ns
C A'S precharge time ter 10 - ns
R A S pulse width (Fast Page Node) taase] — (100,000 ns 18
C A S precharge access time tera | — 35 |ns 19
RAS hold time from CA S precharge teerw 35| -— ns
Fast Page Mode Read Modify Write Cycle
Parameter Symbol|l MIN. | MAX. | Unit | Note
Read-write cycle time (page mode) terwe 80| — ns
| WE delay time from CA S precharge teew| 55| — ns
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Note:

5. AC characteristics assume t:=bns.

6. For properly functioning the memory, at least 100gzs of pause time after power—on
and followed by several 8 dummy cycles. When RA S=V,s continued for more than 8us,
the same dummy cycles should be given.

Usually 8 ordinary refresh cycles should be given.

7. Row address are indispensable on address AQ to A9, column address are AQ to A9.

8. trco(MAX.) is the maximum point for trco where trac(MAX.) is ensured, and dose not
represent a limit of operation.

If tecp 2 treo(MAX. ), the access time comes under the control of tecac.

9. trao(MAX.) is the maximum point for trap where trac(MAX.) is ensured, and does not
represent a limit of operation.

If trap 2 trapo(MAX.), the access time comes under the control of taa.

10. Viu(MIN.) and V.. (MAX.) are reference levels for measuring timing of input signals.
Also, transition times are measured between Viu(MIN.) and V.. (MAX.).

11. Assumes that tacoStrco(MAX.) and traoStrao(MAX.). If trco or trap is greater than
the maximum recommended value shown in this table, trac exceeds the value shown.

12. Measured with a load equivalent to 2 T T L (-1mA, +4mA) + Cload (100pF) .

(Including the scope and the jig)

13. Assumes that trco2trcp(MAX.) and trap$tran(MAX. ).

14. Assumes that trcoStrco(MAX.) and tran2taap(MAX.).

15. tore(MAX.) and toez(MAX.) define the time at which the outputs achieve the high-Z
condition and are not referenced to output voltage levels.

16. twes, trwo, tewo, tawo and tcew are not the restrictive operating parameters. They are
included in the data sheet as electrical characteristics only;if twcs2twcs(MIN.), the
cycle is an early write cycle and the data out pin will remain open circuit(high-Z)
throughout the entire cycle;if
tewo2trwo (MIN. ), tcwp2tewo(MIN. ) and tawo2tawo (MIN. ), or
tcwnZtcwo(MIN.), tAwnZtAwu(MIN.) and tcpwgtcpw(MIN.) the cycle is a read lllOdifY write
and the date output will contain data read from the selected cell:if neither of the
above sets of conditions is satisfied, the condition of data out{at access time) is
indeterminate.

17. These parameters are referenced to C A'S leading edge in early write cycles and to
WE leading edge in delayed write or read modify write cycle.

18. trase defines RA'S pulse width in fast page mode cycles.

19. Access time is determined by the longer of taa or tcac or tcea.

20. In delayed write or read-modify-write cycles, O E must disable output buffer prior
to applying data to the device.
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10. Timing Chart
Read Cycle
treC
tRAS < tre
R_ Vin— & Zl 1\ )
AS ViL— N /
tcsH
tcas tcrp
trCD
tRSH
Vi — ] -
CAS Vi _ \ Z
- 7
tT tasc
trRAD trRAL
task||tran tcan '
Viu— ROW 2 COLUMN
ActoAs y = ADDRESS /X( ADDRESS
tRCH
trCS =
tRRH
e
- Viu— f 3
WE Vie _
toFF
_ Viu — '/
OE VIL_///////////////jxt Z///////
toea
tcac
toEz
taa Fi_lﬁﬂﬂ_—e>
tRAC T |
Vou — Hl h_Z ZVALID )z
Dout VoL £ DATA~OUT
tozo
tcop
tozc
toeED
fe
. Viuw— N {
Din vV, _ # )

T
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Early Write Cycle
treC
trRAS L trp
— Vi— \ le 3
RAS \
Vie— &( /
tasH
tr
— s e — tcrp
trRCcD tcas
— Vi — 3
TAS ' \( 7
tcsH
trRAL
trRAD
tASR‘ traH tasc tcan
Viu—
vone 2=/t N ssstsf 77777777777
+®
twcs twen
o w1/
RS IIIIG: /
‘tos toH :
P ////////NE SAE iW////////
Dout ngh_z
OE=Don’'t Care

xx twes2twes(MIN, )

T e— e e e e e
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Di Viu—
1 Vie —
D Vou =
out Voo —

Invalid

Delayed Write Cycle
trC
tras L trp
— V[H— ! X )
RAS \
Vie— . S( 7
T
< tcsH
trRCD tcas (o LCRP
_— Vie — Y J
CAS
Vio — RS( /
tRAL
trRAD
tRSH
LASR|| tran, tascl| tcau
Viu —
avons V1T IXROY s X//////////)//
tRWL l
trcCS
\ twp
vy L [/ /]
WE
ST N Y
tcwL }
|
tozc toeu
_ Viu — - X
= v L[/ AT N
toED
— =
tbhzo tos tDH

wito N/

* % : Invalid Dout comes out, when OE is low level.
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Read Modify Write Cycle
t rRwe
tr tRAS L trP
_— Viu— )
RAS ¢ _ S( )) \
trRwD trRwL
trCcD tcwL {_ tecre
TAs o7 }l
Vi — tRAD \ A
tcsH
ﬁASR tRAH éégc tcau
Viu — ROW LCOLUMN
s 3] Sseeel 3525 K/ /7717771777777
| tRWD
tawp
tgcs tcwp twp
f
V- 7 x /
= W ////]] \S I
tozg tcac
toEH
taa
— VXH_ L )
= [/ |/ i
toED
tou
tozo
tos
. Via — High-2Z VALID
S s Vi
tRAC
Vou — VALID
Dout ¢, . _ DATA-OUT

-t a

R eI
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RAS Only Refresh Cycle

trc
tras . tre
m———— VKH— . )
RAS "7 N \
—)é—'t]‘
tCRP trpc tcre
—_— Viu— a 3 F
CAS Vu,—{/ W/
t'ASR tran
Viu —
vens 5 I B K LT ITTTTTTTTTTTTTT
High-2Z

Dout

WE.OE=Don't Care
Refresh address: AO0toA 9 (AX0toAX9)

CAS Before RAS Refresh Cycle

trc trC
trRAS trp trRAS g trp

Y / \

—— Viu—
RAS ' 7 \ JZ \
t
trpC
‘5—_%ﬂ = tRPC tCHR -

trp

s

tcpN| tcsg||tCHR . tcsr
—_— Viu— ? ?i alz ;K
CAS  vi— Z—ngL 7 X
torrF
Viw— High—z
Dout
V!L_
6§.AomA9=Don't Care
ﬁ7§==VlH
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11 Package and packing specificatiod

1. Package Outline Specification
Refer to drawing No.AA 1146

2. Markings
2—1, Marking contents
(1) Product namwe : LH6B4400BK-—6
(2) Company name : SHARP
(3) Date code
(Example) T Y WW Indicates the product was manufactured
T T in the WWth week of 199Y,
— Denotes the production week,
(01,02,03, « + « + +52,53)
Denotes the production year.
(The last digit of the year.)
T(Fixing)
(4) The marking of “KOREA” indicates the country of origin,
2—2, Marking layout
Refer to drawing No.AA1146
(This layout does not define the dimensions of marking character and marking position.)

3. Packing Specification (Dry packing for surface mount packages)
Dry packing is used for the purpose of maintaining IC quality after mounting
packages on the PCB (Printed Circuit Board).
When the epoxy resin which is used for plastic packages is stored at high
humidity, it may absorb 0.15% or more of its weight in moisture. If the surface
mount type package for a relatively large chip absorbs a large amount of moisture
between the epoxy resin and insert material (e.g. chip, lead frame) this moisture
may suddenly vaporize into steam when the entire package is heated during the
soldering process (e.g. VPS). This causes expansion and results in separation
between the resin and insert material, and sometimes cracking of the package.
This dry packing is designed to prevent the above problem from occurring in
surface mount packages.

3 —1, Packing Materials

Material Name Material Specificaiton Purpose
Magazine Anti-static treated plastic | Packing of device
(25devices/magazine)
Stopper Plastic or rubber Fixing of device
Cap Plastic (2caps/bag) | Fixing of Magazine
Laminated aluminum | Aluminum polyethylene Drying of device
bag (1bag/case)
Desiccant Silica gel Drying of device
Inner case Card board (1500devices/case)| Packaging of device
Label Paper Indicates part number,quantity
and date of manufacture
Quter case Card board Outer packing of Magazine

(Devices shall be inserted into a magazine (sleeve) in the same direction.)
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3—2. Outline dimension of magazine (sleeve)
Refer to attached drawing

4. Storage and Opening of Dry Packing

4—1, Store under conditions shown below before opening the dry packing
(1) Temperature range : 5~40°C
(2) Humidity : 90% RH or less

4 — 2, Notes on opening the dry packing
(1) Before opening the dry packing, prepare a working table which is
grounded against ESD and use a grounding strap.
(2) The magazine has been treated to be conductive or anti-static. If the
device is transferred to another magazine, use a equivalent magazine.
(3) A stopper is included with the magazine. Before storage, make sure the
stopper is inserted.

4 — 3, Storage after opening the dry packing
Perform the following to prevent absorption of moisture after opening.
(1) After opening the dry packing, store the ICs in an environment with a
temperature of 5 ~ 30°C and a relative humidity of 50% or less and
mount ICs within 168 hours after opening dry packing.
4 —4, Baking (drying) before mounting
(1) Baking is necessary
(A) If the humidity indicator in the desiccant becomes pink
(B) If the procedure in section 4—3 could not be performed
(2) Recommended baking conditions
If the above conditions (A) and (B) are applicable, bake it before
mount ing. The recommended conditions are 24 hours at 125°C.
Note that the standard magazine can not be baked. Use
the heat resistant magazine.
(3) Storage after baking
After baking ICs, store the ICs in the same environment as section
4-3.

BN 3180798 001?723 523 1N
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5. Surface Mount Conditions
Please perform the following conditions when mounting ICs not to deteriorate IC
quality.

5—1, Soldering conditions (The conditions below are valid only for one time soldering.)

Mounting Method | Temperature and Duration Measurement Point
Reflow soldering | Peak temperature of 235°C or less, IC package
(air) | duration of less than 10 seconds. surface

Preheating of 150%10°C ,duration of about 60 seconds.
Temperature increase rate of 1~4"C/second,

Yt
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. SHARP LH6B4B6K 2

0.025(0, 63)MIN

T =
16 22 18 14
SOOI AOO00 ] T
LH6B4400BK—6 i 3
SHARP e e
TYWW KOREA o =R
D oo — ¥ ;_J—Lo.oos(o.zo)
1 5 9 13 0.085(2. 18)MIN — i
- 0.661(16. 80)MIN > 0.103(2.61) MAX

0.663(17.00)NAX

0, 1283 26)uIN
0. 148(3, T6)WAX

- A
-»“g_l — @] 0. 00600, 15) &

0.050(1.27) TYP 0,015(0 38)MIN 20200, 1)
. . 15(0, 38)
—_— 00210 SONAE . P e

&P y-FiE TIN-LEAD | {Hi&
NAME  50J26/20-P-300 LEAD FINISH PLATING | NOTE
Bf7

DRAWING NO. AA1146 UNIT INCHES (mm)
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SHARP LH6B4B6K

24

75
0.8 5.9 08
4.2
C
® 5 poes
= = - E_ I band
= - =T =
’L:, o
5 =
ol 1.1
z
BER (XY RY-FEMDOR by R—iF, TARPRN—-LT 3B,
EREX-TEAZRIATE0, 2mmé T3,
NOTES : Stopper which is set at the both ends of magazine (sleeve)
is made of rubber.
All tolerances are =0.2mm unless otherwise specified.
E25S =
NAME 50J26/20 MAGAZINE NOTE
Bz
UNIT mm

B 4180798 00772k 232 W

L e S g g St s e e s st WL T s e ey o o g e e




