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OKI Semiconductor

This version: Mar. 1998

MSM56V16800D/DH

2-Bank x 1,048,576-Word x 8-Bit SYNCHRONOUS DYNAMIC RAM

DESCRIPTION

The MSM56V16800D/DH is a 2-bank x 1,048,576-word x 8-bit synchronous dynamic RAM,
fabricated in Oki's CMOS silicon-gate process technology. The device operates at 3.3 V. The
inputs and outputs are LVTTL compatible.

FEATURES

Silicon gate, quadruple polysilicon CMOS, 1-transistor memory cell
2-bank x 1,048,576-word X 8-bit configuration
3.3 V power supply, +0.3 V tolerance

Input  :LVTTL compatible

Output : LVTTL compatible

Refresh :4096 cycles/64 ms

Programmable data transfer mode

- CAS latency (1, 2, 3)

- CAS latency (2, 3)*!

— Burst length (1, 2, 4, 8, full page)

— Burst length (1, 2, 4, 8)*

— Data scramble (sequential, interleave)

*1: H version only.

CBR auto-refresh, Self-refresh capability

e Package:
44-pin 400 mil plastic TSOP (TypeIl) (TSOPII44-P-400-0.80-K)  (Product : MSM56V16800D/DH-xxTS-K)
xx indicates speed rank.
PRODUCT FAMILY
. Max. Access Time (Max.)
Family
Frequency tac2 tacs
MSM56V16800D-10 100 MHz 9ns 9ns
MSM56V16800D-12 83 MHz 14 ns 10 ns
MSM56V16800DH-15 66 MHz 9ns 9ns
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OKI Semiconductor

MSM56V16800D/DH

PIN CONFIGURATION (TOP VIEW)

Ve [@] @ 44 Vss
D1 [Z] 43 DQ8
VssQ [3] 42 VssQ
DQ2 [4] 47 pa7
Ve [5] 40 VecQ
DQ3 [6] 59 DQ6
VssQ [7] 3 VssQ
DQ4 [3] 57 DQ5
Ve [9] B Ve
NC [ 55 NC
NC [i] 54 NC
WE [i2 53 DAM
CAS [13 32 CLK
RAS [id 5 CKE
CS[i5 30 NC
A11 ig] 79 A9
A0 [i7] 28 A8
INiE 27 A7
A1 [ig 26 A6
A2 0 75 A5
A3 o) A4
Vee 22 23 Vss
44-Pin Plastic TSOP (II)
(K Type)

Pin Name Function Pin Name Function
CLK System Clock DQM Data Input/Output Mask
cS Chip Select DAQi Data Input/Output
CKE Clock Enable Vee Power Supply (3.3 V)
A0 -A10 Address Vss Ground (0 V)

A1 Bank Select Address VecQ Data Output Power Supply (3.3 V)
RAS Row Address Strobe VssQ Data Output Ground (0 V)
CAS Column Address Strobe NC No Connection

WE Write Enable

Note:  The same power supply voltage must be provided to every Vcc pin and VccQ pin.
The same GND voltage level must be provided to every Vgg pin and VggQ pin.
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OKI Semiconductor MSM56V16800D/DH

PIN DESCRIPTION

CLK Fetches all inputs at the "H" edge.

[ Disables or enables device operation by asserting or deactivating all inputs except CLK, CKE and DQM.

CKE Masks system clock to deactivate the subsequent CLK operation.
If CKE is deactivated, system clock will be masked so that the subsequent CLK operation is
deactivated. CKE should be asserted at least one cycle prior to a new command.

Address Row & column multiplexed.
Row address: RAO — RA10
Column address: CAQ — CA8

A1 Selects bank to be activated during row address latch time and selects bank for precharge and read/
write during column address latch time. A11 ="L": Bank A, A11 ="H": Bank B

RAS

CAS Functionality depends on the combination. For details, see the function truth table.

WE

DAM Masks the read data of two clocks later when DQM is set "H" at the "H" edge of the clock signal.
Masks the write data of the same clock when DQM is set "H" at the "H" edge of the clock signal.

DQi Data inputs/outputs are multiplexed on the same pin.
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OKI Semiconductor MSM56V16800D/DH

BLOCK DIAGRAM
&}E i Program- Latency oo |
S _—~ ming & Burst Controller
ETAS —=| Timing Register Controller
WE | Register
DAM—| —»B "
| |Ban
_"> Controller
A1
Internal
Col.
A0 - Address | nout -
A11 Counter I;]ptu |nput
C ] aa Buffers
Register| A_|
] 8]
Column
g >\ Address 9>|Co|umn Decoders|
Buffers
| Sense Ampliier K3~ M peag 3
Output DQ -
Internal Dat? Buffers
_[Row | Register| | | DQ8
Address 1
™ ™ 8Mb
Counter Row Word Memory
i Decoders Drivers Cells
Row 8Mb
| 1> {Address [12 Eowd \II)Vqrd Memory
Buffers ecoders|| | | Drivers | | Cells
| sense Amplifier K—
Column Decoders
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MSM56V16800D/DH

ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

(Voltages referenced to Vss)

Parameter Symbol Rating Unit
Voltage on Any Pin Relative to Vsgs Vin, Vout -0.5t0Vgo + 0.5 v
Voo Supply Voltage Vee, VecQ -0.5t04.6 vV
Storage Temperature Tstg -551t0 150 °C
Power Dissipation Pp* 600 mW
Short Gircuit Current los 50 mA
Operating Temperature Topr 0to 70 °C

*: Ta=25°C

Recommended Operating Conditions

(Voltages referenced to Vss =0 V)

Parameter Symbol Min. Typ. Max. Unit
Power Supply Voltage Ve, VocQ 3.0 33 3.6 v
Input High Voltage VIH 2.0 — Ve +0.2 \Y
Input Low Voltage Vi -0.3 — 0.8 Vv

Capacitance
(Ve =3.3V 0.3V, Ta=25°C, f=1MHz)

Parameter Symbol Min. Max. Unit
Input Capacitance (A0 - A11) Cing 2 5 pF
Inﬂt@aciﬁnce (CLK, CKE, TS, Oz ) 5 oF
RAS, CAS, WE, DQM)
Input/Output Capacitance
(DQ1 - DQY) Cour 2 ! PF
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OKI Semiconductor MSM56V16800D/DH

DC Characteristics

Condition Version
Parameter |Symbol D-10 D-12 | DH-15 |Unit/Note
Bank CKE Others Min. Max.Min.Max. Min. Max.
Output High Voltage| Von — — lon=—2mA (24| — |24| —|24|— | V
Output Low Voltage | VoL — — lo=2mA — 04| — (04| — |04, V
Input Leakage Current| Iy — — — =101 10 [-10| 10 |-10| 10 | pA
Output Leakage Current| I o — — — -10] 10 [-10| 10 |-10| 10 | pA
Icc1 | One Bank CKE=Vy |tgc=min
Active trg = min — | 70| — |60 — |55 | mA|1,2
Average Power No Burst
(Sgggr'gtﬁ]‘g)re”t loc1D | Both Banks | GKE>Viy |t = min
Active fo=mr | — 00| — | 85| — | 80 | mA| 1,2
RRD = MIN
No Burst
Power Supply Icc2 | Both Banks CKE=V\y |tcc=min _ . .
Current (Stand by) Precharge 30 25 20| mA | 3
Average Power Icc3S | Both Banks CKE<V)_ |tcc=min
Supply Current Active — |3/ —13|—13 mA|l 2
(Clock Suspension)
Average Power Icc3 | One Bank CKE>V|y |tcc = min
Supply Current Active — 35| — 13| —125mA| 3
(Active Stand by)
Power Supply Icc4 | Both Banks CKE=V\y |tcc=min ool — 1751 — 60 mAl12
Current (Burst) Active ’
Power Supply lccd | One Bank CKE=V|y |tcc=min
Current Active tre = min — | 70| — |60 — |50 |mA| 2
(Auto-Refresh)
Average Power Icc6 | Both Banks CKE <V |tgg=min
Supply Current Precharge — 2l =121 —=1]2 ImA
(Self-Refresh)
Average Power Icc7 | Both Banks CKE <V |tgc=min
Supply Current Precharge — 21— 2| =12 |mA

(Power down)

Notes: 1. Measured with outputs open.
2. The address and data can be changed once or left unchanged during one cycle.
3. The address and data can be changed once or left unchanged during two cycles.

6/30



OKI Semiconductor

MSM56V16800D/DH

Mode Set Address Keys

CAS Latency Burst Type Burst Length
A6 | A5 | M4 CL A3 BT A2 | A1 | AO | BT=0 | BT=1
0 0 0 | Reserved | O |Sequential| 0 0 0 1 1
0 0 1 1*2 Interleave | 0 0 1 2 2
0 1 0 2 0 1 0 4 4
0 1 1 3 0 1 1 8 8
1 0 0 | Reserved 1 0 0 | Reserved |Reserved
1 0 1 | Reserved 1 0 1 | Reserved | Reserved
1 1 0 | Reserved 1 1 0 | Reserved |Reserved
1 1 1 | Reserved 1 1 1 |Full Page*2| Reserved

*2: Not applicable to H version.

Note: A7, A8, A9, A10 and A11 should stay "L" during mode set cycle.

POWER ON SEQUENCE
1.
2.

3.
4.

With inputs in NOP state, turn on the power supply and start the system clock.
After the Vcc voltage has reached the specified level, pause for 200 us or more with
the input kept in NOP state.
Issue the precharge all bank command.
Apply a CBR auto-refresh eight or more times.
Enter the mode register setting command.
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MSM56V16800D/DH

AC Characteristics

Note 1, 2

MSM56V16800D-10MSM56V16800D-12/MSM56V16800DH-15
Parameter Symbol - - - Unit| Note
Min. Max. Min. Max. Min. Max.
CL=3 10 — 12 — 15 — ns
Clock Cycles Time |CL=2 | fcg 15 — 17.5 — 15 — ns
CL=1 30 — 35 — — — ns
A Time { CL=3 — 9 — 10 — 9 ns | 3,4
ccess Time from
Clock CL=2 | ftac — 9 — 14 — 9 ns | 3,4
CL=1 — 27 — 30 — — ns | 3,4
Clock "H" Pulse Time toH 3 — 3 — 3 — ns
Clock "L" Pulse Time toL 3 — 3 — 3 — ns
Input Setup Time tg) 3 — 3 — 3 — ns
Input Hold Time tH 1 — 1 — 1 — ns
Output Low Impedance . . .
Time from Clock toz 3 3 3 ns
Output High Impedance _ _ _
Time from Clock oz 8 10 8 ns
Output Hold from Clock toH 3 — 3 — 3 — ns 3
RAS Cycle Time tRe 100 — 115 — 105 — ns
RAS Precharge Time trp 30 — 35 — 30 — ns
RAS Active Time tRas 60 109 70 105 70 105 ns
RAS to CAS Delay Time tReD 30 — 35 — 30 — ns
Write Recovery Time twr 15 — 24 — 15 — ns
RAS to RAS Bank Active
Delay Time tRRD 20 — 24 — 24 — ns
Refresh Time tREF — 64 — 64 — 64 ms
Power-down Exit Set-up Time | tppg |[tgj+1CLK| — |tgg+1CLK| — |tgy+1CLK] — ns
Input Level Transition Time | t7 — 3 — 3 — 3 ns
CAS to CAS Delay Time (Min.)| lcco 1 1 1 Cycle
Clock Disable Time from CKE | Igke 1 1 1 Cycle
Data Output High Impedance
Time from DQM Iooz 2 2 2 Cycle
Data Input Mask Time from
DM Ipop 0 0 0 Cycle
Data Input Time from Write
Command ) 0 0 0 Cycle
Data Output High CL=1 1 1 — Cycle
Impedance Time from IROH
Precharge Command | OL > 1 2 2 2 Cycle
Active Command Input Time from Mode
Register Set Command Input (Min.) IRo 3 3 3 Cycle
Write Command Input Time
from Qutput lowo 2 2 2 Cycle
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OKI Semiconductor MSM56V16800D/DH

Notes: 1. AC measurements assume that tt =1 ns.
2. The reference level for timing of input signals is 1.4 V.
3. Output load.

14V

7-500 50

Output 0—77;@
— 50 pF

e

4. The access time is defined at 1.4 V.
5. Iftrislongerthan1ns, then thereferencelevel for timing of input signalsis Vi and
VIL.
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OKI Semiconductor MSM56V16800D/DH

TIMING WAVEFORM

Read & Write Cycle (Same Bank) @ CAS Latency = 2, Burst Length = 4

0 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19

CLK
CKE
CS
e ey
m AVJ V/;//AF Aﬁd V////AV//
| ety
w 4 - r//jm,,v 4 m r//// 4 v |
;////§// j §////§
w T /// /M A m ***** AL
w TG I S (I, I
el e e

w770 VI VU O m [ V/

w T pmmmmo

Row Active  Read Command T Row Active ~ Write Command Precharge Command

Precharge Command
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MSM56V16800D/DH

Single Bit Read-Write-Read Cycle (Same Page) @ CAS Latency = 2, Burst Length = 4

CLK

BN PRR

Hoy
et

DQ iffff?fﬁf:ﬁfﬁ((@f:Dbfffﬁfﬁ@ffffffffffffffffff
| Pz e || e o |
o o e T R
o o e o :
WE 7 N A#ITV [
—\

DQM : A/

Row Active T

Read Command

I

Write Command T Precharge Command
Read Command
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OKI Semiconductor MSM56V16800D/DH

*Notes: 1. When CSis set "High" at a clock transition from "Low" to "High", all inputs except CKE and DQM are
invalid.
2. When issuing an active, read or write command, the bank is selected by A11.

Al1 Active, read or write
0 Bank A
1 Bank B

3. The auto precharge function is enabled or disabled by the A10 input when the read or write command

is issued.
A10 A1 Operation
0 0 After the end of burst, bank A holds the idle status.
1 0 After the end of burst, bank A is precharged automatically.
0 1 After the end of burst, bank B holds the idle status.
1 1 After the end of burst, bank B is precharged automatically.

4. When issuing a precharge command, the bank to be precharged is selected by the A10 and A11

inputs.
A10 A1 Operation
0 0 Bank A is precharged.
0 1 Bank B is precharged.
1 X Both banks A and B are precharged.

5. The input data and the write command are latched by the same clock (Write latency = 0).
6. The output is forced to high impedance by (1 CLK + tgyz) after DQM entry.
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Page Read & Write Cycle (Same Bank) @ CAS Latency = 2, Burst Length = 4

o 1+ 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

Bank A Active

s 770 wv 7 I VL1 T
oS %'i”m?”ﬂ T 7 I Ve

Aﬁﬂmﬁ/////%mm%///
wo AV/?//M I, 770 (7.

t 1 . s |

Read Command  Read Command Write Command ~ Write Command
Precharge Command
*Notes: 1. To write data before a burst read ends, DQM should be asserted three cycles prior to the write command
to avoid bus contention.

2. To assert row precharge before a burst write ends, wait typ after the last write data input.
Input data during the precharge input cycle will be masked internally.
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OKI Semiconductor MSM56V16800D/DH

Read & Write Cycle with Auto Precharge @ Burst Length = 4

CLK

ws [\ (I I 1 I
mﬁﬁ\w IS
AH%V///MV///JW
e /JV/JW//////M///

CAS La tency =1 ‘*Note1

DQMV///AV///A////

om0, - -

Row Active A Bank Read with B Bank Write with B Bank Precharge
(A-Bank) Auto Precharge Auto Precharge Start Point
Row Active
(B-Bank)

1 I 0 1 1
*Note: 1. Notapplicable to H version.
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OKI Semiconductor MSM56V16800D/DH

Bank Interleave Random Row Read Cycle @ CAS Latency = 2, Burst Length = 4

0 1 2 3 4 5 6 /78 9 10 11 12 13 14 15 16 17 18 19

CLK

CKE

s % M W A T
1« ’ . . . . . . . . . . . . . .

o WX DS I
An%mr///4uvAﬂV/// ///
Mo w/m *r}w / ////

DQ

oS z// W / J,,},,_},\“i*% A\

W 7] VI VIR

o OO WA WA

Row Active Read Command Read Command Read Command
(A-Bank) (A-Bank) (B-Bank) (A-Bank)
Row Active Precharge Command
(B-Bank) (B-Bank)
Precharge Command Row Active
(A-Bank) (A-Bank)
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Bank Interleave Random Row Write Cycle @ CAS Latency = 2, Burst Length = 4

0 i 2 3 4 5 6 7 8 9 10 1 12 18 14 15 16 17 18 19

CLK

s %*V/k/fvwm I
ws 7 VA VAV \ T
; VI
S o S R 1

oom //A/ A”? '''' N V//‘ T

Row Active Row Active Precharge Write Command
(A-Bank) (B-Bank) Command (A-Bank)

(A-Bank)

Write Command Write Command Row Active Precharge Command
(A-Bank) (B-Bank) (A-Bank) (A-Bank)
Precharge Command
(B-Bank)
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Bank Interleave Page Read Cycle @ CAS Latency = 2, Burst Length = 4

DQ

oo TN

Row Active Row Active Read Command Precharge Command
(A-Bank) (B-Bank) (B-Bank) (A-Bank)
Read Command Read Command Read Command Read Command
(A-Bank) (B-Bank) (A-Bank) (A-Bank)

*Note: 1. CSisignored when RAS, CAS and WE are high at the same cycle.
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Bank Interleave Page Write Cycle @ CAS Latency = 2, Burst Length = 4

o 1+ 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

CLK

7S %—s—ﬂwmv T VL
o 7 V[0 V. V00 70 7 VI
D D Gy

A11%WV%V/W//AV//4V

A10:@<W /////%WVJV/////

DOM T

Row Active Row Active Write Command
(A-Bank) (B-Bank) (B-Bank)
Write Command Write Command Write Command Precharge Command
(A-Bank) (B-Bank) (A-Bank) (Both Bank)
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Bank Interleave Random Row Read/Write Cycle @ CAS Latency = 2, Burst Length = 4

CLK

- i mE evw o E—
ws [ VI 00 VA VI VI

ADDR %RAﬂWCAaW /ﬁ(RBbW :
A11%WV///\V/WAW//AV///
o m b NS r//‘ ‘

DQ

WE
I R/ R R R/
1 t 1 1
Row Active Row Active Write Command Read Command
(A-Bank) (B-Bank) (B-Bank) (A-Bank)
Read Command Precharge Command Row Active
(A-Bank) (A-Bank) (A-Bank)
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Bank Interleave Page Read/Write Cycle @ CAS Latency = 2, Burst Length = 4

0 1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19

******

DQ

w77 . T

DQM : AV// %: o ://:/3 //

Read Command Write Command Read Command
(A-Bank) (B-Bank) (A-Bank)
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OKI Semiconductor MSM56V16800D/DH

Clock Suspension & DQM Operation Cycle @ CAS Latency = 2, Burst Length = 4

CLK

CKE

8l

ws 7\ [0 W VI
s %W%*W/N/ S S j I
" %M V///// ) . L

DQ1-8

3*Nroté27 | »LJOHZ} o # t0Hzf *Note3 :

w777 3/,?VJ,S,VM'T””YW 3 MM

L >~
L] LT L o TL] A

Suspension Command Read DQM M
Read Write CLOCK

Command Read DOM Command  Suspension

*Notes: 1. When Clock Suspension is asserted, the next clock cycle is ignored.
2. When DQM is asserted, the read data after two clock cycles is masked.
3. When DQM is asserted, the write data in the same clock cycle is masked.

21/30



OKI Semiconductor MSM56V16800D/DH

Read to Write Cycle (Same Bank) @ CAS Latency = 2, Burst Length = 4

o 1+ 2 3 4 5 6 7 8 9 10 N 12 13 14 15 16 17 18 19

ﬁmmvi4%//3/)/%?%3))3/////3
ety S S N N S N

" 4WV%3V//3%&%//A////

//i)céo)i/)//)/i,,,,

At A WV////A V N Wi

mo 7L V///// A W j%'?w‘/?//‘/

D ] ] ] — ] ]DaODa3 """

""""""""""""""""" Wl o

S R S e

w 771 i L . (]

oam 7 /i RN SR ¥ T,
th‘ R[TC d T Pht) d

Write Command

*Note: 1. Incase CAS latency is 3, READ can be interrupted by WRITE.
The minimum command interval is [burst length + 1] cycles.
DQM must be high at least 3 clocks prior to the write command.

22/30



OKI Semiconductor MSM56V16800D/DH

Read Interruption by Precharge Command @ Burst Length = 8

CLK

w T M///i/i//%;vii/////i/j//\
L )
w I\ [ S S

AmW/AVlijA'?'V/‘//iiiifil/
MR —E——

CAS atency 1 *Note3

‘3*Note1sfiiiiiii
DQ [ﬁffffffffﬁf?ﬁﬁOaOOasﬁﬁffﬁﬁfﬁffﬁfffffﬁffffffffﬁfﬁff

DOMT//?IM%iiiiiW/i‘ifiiii/

CAS Latency = 3 |
: : *Note2

DO i:::i:j::ij::ji::jf:::i:jjiij:jsj:j:i:::;?::j?;:j:i:j::i::j:ijj:;?:::i

DQMIEEIIA:““
1 1 1

Row Active Read Command Precharge Command

*Notes: 1. When the CAS latency =1, and if row precharge is asserted before a burst read ends, then the read data
will not output after the next clock cycle of the precharge command.
2. When the CAS latency = 2 or 3, and if row precharge is asserted before burst read ends, then the read
data will not output after the second clock cycle of the precharge command.
3. Not applicable to H version.
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Power Down Mode @ CAS Latency =2, Burst Length = 4
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19

CLK

ADDR

A1

DQM

*Notes:

O -

R % I vw A/u

///i% i g W /W’¢WV/34L% T

M///M =

I I T I

/M%iﬂWﬁ%&Af/Af T

R VI I

W?////?W /)

1.

I IROW ActiveI Clock Precharge
Suspention Command

Power-down Power-down Clock Exit
Entry Exit Suspention Read
Entry Command
When both banks are in precharge state, and if CKE is set low, then the MSM56V16800D/DH enters

power-down mode and maintains the mode while CKE is low.
To release the circuit from power-down mode, CKE has to be set high for longer than tppe (tg) + 1 CLK).
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Self Refresh Cycle

o 1 2

CLK

CKE

t5|

= 7
w 1 I S
s [
ADDR//////////WM///
wi T A X
v I

D HZHzEB

w0 VT

DQI\/I?///?f/j/iijfi/://:/iﬂﬁjjiij/j/i
1 1 1

Self Self Row
Refresh Refresh Active
Entry Exit
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Mode Register Set Cycle Auto Refresh Cycle

CLK

o [ V7777V T T T

o —H-Z——— —————H-ZI———

G R R

on . T,
1 I I I

MRS New Command Auto Refresh Auto Refresh

26/30



OKI Semiconductor MSM56V16800D/DH

FUNCTION TRUTH TABLE (Table 1) (1/2)

Current State! | CS |RASCAS| WE | BA| ADDR Action
Idle H X | X | X | X X NOP
L|H|H|H]|X X NOP
L|H|H]|]L]|BA X ILLEGAL 2
L H| L] X|BA CA ILLEGAL 2
L L H H | BA RA Row Active
L L|H]|]L]|BA A10 NOP 4
L L L H X X Auto-Refresh or Self-Refresh °
L L L L L | OP Code | Mode Register Write
Row Active H{ X | X ]| X | X X NOP
LI H|H|]X]| X X NOP
L | H| L| H|BA| CAA10 | Read
L | H | L | L | BA| CAA1I0 | Write
L| L | H]| H]|BA RA ILLEGAL 2
L| L|H]|]L]|BA A10 Precharge
Ll L L|X]|X X ILLEGAL
Read Hi X | X | X | X X NOP (Continue Row Active after Burst ends)
LI H|H]H] X X NOP (Continue Row Active after Burst ends)
L H H L | BA X Reserved
L H L H | BA | CA, A10 | Term Burst, start new Burst Read
L | H L L | BA | CA,A10 | Term Burst, start new Burst Write
L| L | H]|] H]|BA RA ILLEGAL 2
L L H L | BA A10 Term Burst, execute Row Precharge
L L L] X]| X X ILLEGAL
Write Hi X | X | X | X X NOP (Continue Row Active after Burst ends)
L H|H|H]|X X NOP (Continue Row Active after Burst ends)
L|H|H]|]L]|BA X ILLEGAL 2
L | H L | H | BA| CA A10 | Term Burst, start new Burst Read
L H L L | BA | CA,A10 | Term Burst, start new Burst Write
L| L|H]|] H]|BA RA ILLEGAL 2
L L H L | BA A10 Term Burst, execute Row Precharge
L L L] X]| X X ILLEGAL
Read with H{ X | X | X | X X NOP (Continue Burst to End and enter Row Precharge)
Auto Precharge LI H|H|]H]|X X NOP (Continue Burst to End and enter Row Precharge)
L|H|H]|]L]|BA X ILLEGAL 2
L|H| L | H|BA| CAAI0 |ILLEGAL?
Ll H | L|L|X X ILLEGAL
L| L | H| X |BA| RAAI0 |ILLEGAL?
Ll L L|X]|X X ILLEGAL
Write with H{ X | X ]| X | X X NOP (Continue Burst to End and enter Row Precharge)
Auto Precharge L H|H H| X X NOP (Continue Burst to End and enter Row Precharge)
L|H|H]|]L]|BA X ILLEGAL 2
L | H| L| H|BA| CAAI0 |ILLEGAL?
L H| L|L|X X ILLEGAL
L | L | H| X |BA| RAAIO |ILLEGAL?
L L L] X]| X X ILLEGAL
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OKI Semiconductor MSM56V16800D/DH
FUNCTION TRUTH TABLE (Table 1) (2/2)
Current State! | CS [RAS/CAS| WE | BA| ADDR Action
Precharge H X X | X | X X NOP --> Idle after tpp
L|H|H]|]H]|X X NOP --> Idle after trp
L|{H|H]| L]|BA X ILLEGAL 2
L|{H|]L| X|BA CA ILLEGAL 2
L|{L|H| H|BA RA ILLEGAL 2
L|{L|H]|L]|BA A10 NOP 4
L|L|L]|]X]| X X ILLEGAL
Write Recovery H|I X | X | X | X X NOP
L|H|H]|]H]|X X NOP
L|H|H]|L]|BA X ILLEGAL 2
L|H|]L| X|BA CA ILLEGAL 2
L|L|H| H]|BA RA ILLEGAL 2
L|{L|H]|L]|BA A10 ILLEGAL 2
L L[| L] X]|X X ILLEGAL
Row Active H X X | X | X X NOP --> Row Active after trgp
L H H H X X NOP --> Row Active after trgp
L|H|H]| L]|BA X ILLEGAL 2
L|H| L| X|BA CA ILLEGAL 2
L|L|H| H]|BA RA ILLEGAL 2
L|L|H]|L]|BA A10 ILLEGAL 2
L L[| L] X]| X X ILLEGAL
Refresh H X X X X X NOP --> Idle after trg
L|H|H]|] X]| X X NOP --> Idle after trg
L|H|] L] X]| X X ILLEGAL
L|L|H]X]| X X ILLEGAL
L|L|L]|]X]| X X ILLEGAL
Mode Register H X X | X | X X NOP
Access L{H|H]H] X X NOP
L|H|H]L]|X X ILLEGAL
L|H|] L] X]| X X ILLEGAL
L|L|X] X]| X X ILLEGAL
ABBREVIATIONS

RA = Row Address
CA = Column Address

Notes:

N —

selection.

BA = Bank Address
AP = Auto Precharge

NOP = No OPeration command

All inputs are enabled when CKE is set high for at least 1 cycle prior to the inputs.
Illegal tobank in specified state, but may be legalin some cases depending on the state of bank

3. Satisfy the timing of tccp and tyg to prevent bus contention.

-~

5. Illegal if any bank is not idle.

NOP to bank precharging or in idle state. Precharges activated bank by BA or A10.
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FUNCTION TRUTH TABLE for CKE (Table 2)

Current State (n)

CKEn-1

CKEn

RAS

CAS

ADDR

Action

Self Refresh

H

X

INVALID

Exit Self Refresh --> ABI

Exit Self Refresh --> ABI

ILLEGAL

ILLEGAL

ILLEGAL

NOP (Maintain Self Refresh)

Power Down

INVALID

Exit Power Down --> ABI

Exit Power Down --> ABI

ILLEGAL

ILLEGAL

ILLEGAL 6

NOP (Continue power down mode)

All Banks Idle ©
(ABI)

Refer to Table 1

Enter Power Down

Enter Power Down

ILLEGAL

ILLEGAL

ILLEGAL

Enter Self Refresh

ILLEGAL

NOP

Any State Other
than Listed Above

Refer to Operations in Table 1

Begin Clock Suspend Next Cycle

Enable Clock of Next Cycle

rjrrTrjr|r|rrrr | r x| |r—|\r|rr|j—|x|r—|r—|\r|r—|r—|—

rTTjr|xzTrr|r|—r|j—r|jrrjrrjrjr|xTjr|rTrT x| |X|r|xT|]xT|xT|xT|=xT

><><><><><I_I_I_I_I_I_IXXI_I_I_I_IXXI_I_I_I_IX8|

X|IX|IXIX|X|rr|rZT|IZT|IT|X|X|X|rmrMITITIT|X|X|X|rT|T|XT|X|X

X|IX|IX|IX|X|rr|ZT|r|ZT|IT|X|X|IX|X|rmIIT XX XIX|r|T|T|X|Xx<

NXIX|IX|[X[|X[X|X|X|X[|[X[|X|X|X|X|[X|X|XIX|X|X|X|X|X|X|X|Xx<|Xx

Continue Clock Suspension

Note: 6. Power-down and self refresh can be entered only when all the banks are in an idle state.
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PACKAGE DIMENSIONS

(Unit : mm)
TSOPII44-P-400-0.80-K |
18.41+ 0.1
@ @
DAOAAAAAAAAAAARAAAAAAA -
(S s
s|e =
g
2 W
yooobooooipuoogoupooggn 017+ 0.05
INDEX_ MARK @ 0.8+ 0.2
Irror Tinis|
0.81TYP. 0.37 88 @15 78 b
=
N \
Seed EL‘L‘ Y 010
slal = K
°ls S 0.5: 0.1
818 0.6TYP.
olo
Package material Epoxy resin
Lead frame material 42 alloy
Pin treatment Solder plating
Solder plate thickness | 5 um or more
Package weight (g) 0.54 TYP.

Notes for Mounting the Surface Mount Type Package

The SOP, QFP, TSOP, SOJ, QFJ (PLCC), SHP and BGA are surface mount type packages, which
are very susceptible to heat in reflow mounting and humidity absorbed in storage.

Therefore, before you perform reflow mounting, contact Oki’s responsible sales person for the
product name, package name, pin number, package code and desired mounting conditions

(reflow method, temperature and times).
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