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16.3 CS Function 

ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

A9 
(8A) 

AS 

ADD 

DOM 
0·3 

DO 

CS Function (OnIV CS signal needs to be asserted at minimum rate) (at 100 MHz Burst length = 4, CAS latency = 3) 

I TO I T1 I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I 110 I 111 I T12 I T13 I 114 I 115 I T16 I 117 I 118 I T19 I T20 I T21 I 

H 
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----------------------------------------------- Q"31 �:�:�:�~�"�2� OAa3 OAa4 --- DAb1 DAb2 DAb3 DAb4 -------------------------------

t t t t 
ActIvate 

Command 
for Bank A 

Read 
Command 
for Bank A 

Write 
Command 
for Bank A 

Precharge 
Command 
for Bank A 
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16.4 Basic Cycles 

16.4.1 Initialization 

CLK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

A9 
(BA) 

AS 

ADD 

DOM 
0-3 

DO 

Power on Sequence and Auto Refresh 

I TO I TI I T2 I T3 I T4 I T5 I T6 I n I T8 I T9 I TlO I Tll I Tl2 I T13 I T14 I T15 I Tl6 I T17 I Tl8 I T19 I T20 I T21 I 
~~~~ ~ ~~~~~~~~~~~~~ ~ 

I I I I I I I I I I I I I I I I 

---t--"1'j ! ; ! tRSC (~O nsl ' !!!!!!.;!! ! 
Hi9h level !s neces~ary : : :: : ~ refres~ cycles ,are nec7ssary :: : 

I I : I I I I : I I I I I • I -+-'> I I I I I I I ,.--7------! 
I I I I I I I I 
I I I I I I 

~ ..... (::::;::::::~::::,,};~:;i(~ ~ .-~ r.......... :« ................ 

:::.:~~-~I.W ,., b::::::':::::( 
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.~ •• .&~~::)}~, ~ -
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__ i. M$M$tti:{:: ~ 

I I I 'ADDRESS KEY' I I I I I I I I I I I I I I I I I 

-~/( 
I I I I I I I I I I I I I I I I I I I I I I I 

-t----'), I I L I I : I I I I I I I I : I I : : : 
• • I I I I J I I I I I I r I r I I I I I I 

Hi~h level ~s neces~ary: : : : : : : : : : : : : : : : : I I I 

: HI-Z : : : : : : : : : : : : : : : : : : : : : : __ ..! ___ ~).l _____ !. _____ !.. ____ ..! _____ .! _____ !. _____ ~ ____ -! _____ ..! _____ ! _____ !. _____ !.. ____ ..! _____ .! _____ !. _____ ~ ____ J _____ .! _____ !. ___ ... _!.. _____ I _____ J 

! t ! t t 
All Banks Mode Regisler Refresh 
Precharge Set Command Command 
Command is necessary is necessary 

is necessary 
IRP IRc 

Refresh 
Command 

is necessary 

IRC 

Activate 
Command 
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16.4.2 Mode Register Set 

ClK 

CKE 

CS 

RAS 

CAS 

WE 

DSF 

A9 
(8A) 

A8 

ADD 

DOM 
0·3 

DO 

Mode Register (Burst length = 4, CAS latency = 2) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 i T8 I T9 I TlO I Tll I 112 I T13 I T14 I Tl5 I T16 I T17 I T18 I T19 I T20 I T21 I 

, , 
H : tAse (20 ns) : 

: : 
: : , , r-+---~-----T'----+---~-----T----+----+-----T----r----+----+---~-----T----+ 
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Precharge 
Command 
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tAP 

Mode 
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Set 
Command 

Activate 
Command 

is valid 

z m 

" 

'"C 
C 
.;::.. 
00 
....:10 

00 
(J'1 
o 



.J>. ...... 

.J>. 

16.4.3 Refresh Cycle 

ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

A9 
(BA) 

AS 

ADD 

DOM 
0-3 

DO 

CSR Refresh (CAS latency = 2) 

I TO I TI I T2 I T3 I T4 I T5 I T6 I T7 I T8 i9 110 I TIl I Tl2 I Tl3 I T14 I Tl5 I Tl6 I T17 I TIS I T19 I T20 I T21 I 
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: 
l 0 

I 
I I I I I I I I I I I I I I 1 I I I I I I I I 
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r r r r r 
Precharge CBR refresh CBR refresh Activate Read 
Command Command Command 

if necessary 

tRP tRe tRe 
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ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

AS 
IBAl 

AS 

ADD 

DQM 
0-3 

DQ 

Self Refresh (entry and exit) 

I TO I Tl I T2 I 13 I T4 I T7 I T8 I TS I TlO I Tll I T12 I Tl7 I Tl8 I TlS I T20 I T21 I 

l( 1 ____ -----.l _____ ! __ -----.l_--------.1 
- -- --I : )) },- - r--

t I I I I I I I I I I I I I I I I 

...... .! ...... -_! .......... !. ...... __ 1- __ .... J .. __ .. __ .... ~r. .. :. ........ _:... .. __ .. ..!_ ........ .! .... __ .. ! ~<r"" _!.. ........ _1_ ............ -1S- .......... __ ........ __ .......... ...!_ ...... _2. .......... .!. .... -- -!... ........ ..!- ........ ~ 

t I J ill I 
Precharge Self refresh Self refresh 1 Self refresh Self refresh 1 Activate 
Command entry Exit entry Exit Command 

if necessary Next ~r Next clock 

clock C'::~:~~J enable 
enable 

tAP tRe tRe 
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16.4.4 Cycle with Auto Precharge 

Auto Precharge after Read Burst (1/31 (Burst length = 4. CAS latency = 11 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I TlO I TIl I T12 I T13 I Tl4 I Tl5 I Tl6 I T17 I T18 I Tl9 I T20 I T21 I 
ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

A9 
(BAI 

AS 

ADD 

DOM 
0-3 

DO 

Read Command without 
Auto Precharge 

Read Command with 
Auto Precharge 

Bank A 
Read Command 

with 
Auto Precharge 

Auto Precharge 
Start for Bank B 

Bank B 
Read Command 

with 
Auto Precharge 

• Auto Precharge 
Start for Bank A 

Activate 
Command 
for Bank B 

Auto Precharge 
Start for Bank B 
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Auto Precharge after Read Burst (2/3) (Burst length = 4, CAS latency = 2) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I TlO I T11 I T12 I T13 I T14 I T15 I Tl6 I T17 I Tl8 I Tl9 I T20 I T21 I 
ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

AS 
(BA) 

AS 

ADD 

DOM 
0-3 

DO 

t 
Activate Command 

lor BankA 

Bank A 
Read Command without 

Auto Precharge 

Bank B 
Read Command with 

Auto Precharge 

Bank A 
Read Command 

with 
Auto Precharge 

Auto Precharge 
Start lor Bank B 

Bank B 
Auto Precharge Read CC"T::nand 
Start for Bank A \".::h 

Auto Pre::::-.;·:;~ 

Bank A 
Auto Precharge Read Command 
Start for Bank B with 

Auto Precharge 
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ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

A9 
(BA) 

AS 

ADD 

DOM 
0-3 

DO 

Auto Precharge after Read Burst (3/3) IBurst lengtll ~ 4, CAS latency = 3) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 i ~9 I Tl0 I Tll I T12 I T13 I T14 I T15 I Tl5 I T17 I T18 I T19 I T20 I T21 I 
~ ----, ~ -I - I ~ ~ ~ ----. ----. ----. -------. -----. ----. -, 
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H" Z I I I I 1 I r::::!::-:\r:::::. ____ ~ __ !:._...: _____ .! _____ !. __________ ~__ --!.-----!..-----L-~b2 

Activate Command 
for Bank A Command Bank A Auto Bank B I ActLte t L 

for Bank B Read Command with Precharge Read Command with 
Bank A Bank 8 Auto Precharge Start for Auto Precharge 

Read Command without Read Command with Bank A 
Auto Precharge Auto Precharge Auto Precharge Activate Command 

Start for Bank B for Bank B 
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CD 

ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

A9 
(BA) 

A8 

ADD 

DOM 
0-3 

DO 

Auto Precharge after Write Burst (1/3) (Burst length = 4, CAS latency = 1) 

1 TO 1 Tl 1 T2 1 T3 1 T4 1 T5 1 T6 1 T7 1 T8 1 T9 1 TlO 1 T11 l'i2 I ,,3 1 T14 1 T15 I T16 1 Tl7 1 T18 1 T19 1 T20 I T21 1 

I 1 I ~ IIi I ------. ------. ------. ----; ~ 
I I I 1 I I 1 I I I I L I 

___ 1-------' __ J ! -----.l __ . __ .1 ~_ J I, t, I .­H , 
: 

I I 1 I I 
I I I I I 
J I I I J 

W __ • ___ \ a$Wk:::::::l ~ I __ 

m •• ~/"~\~ 
: :Jffiw.~/~~\~ 

Activate 
Command 
for Bank A 

Bank A 
Write Command without 

Auto Precharge 

Bank B 
Write Command \vith 

Auto Precharge 

C"'31~100i :::.~ 
;:: __ , :.. Command 

','.':.:;C'::7"'~~~.:: for Bank B 
'0',-.:1'. 

Auto Prechcrge 

Auto Precharge 
Start for Bank B 

Bank B 
WnteCommand 

with 
Ii Auto Precharge 

Auto Precharge 
Start for Bank A 

Activate 
Command 
for Bank A 

Auto Precharge 
Start for Bank B 

Bank A 
Wllte Command 

with 
Auto Pre charge 
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ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

A9 
(BA) 

AS 

ADD. 

DOM 
0-3 

DO 

Auto Precharge after Write Burst (2/3) (BUTst length = 4, CAS latency = 2) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I TlO I Tll I T12 I T13 I T14 I Tl5 I Tl6 I Tl7 I T18 I Tl9 I T20 I T21 I 

t 
Activate Command 

for Bank A I Command 
Bank A for Bank B Bank B 

Write Command without Write Command with 
Auto Precharge Auto Precherge 
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Auto Precharge after Write Burst (3/3) (Burst length = 4. CAS latency = 3) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I Tl0 I Til I T12 I T13 I T14 I T15 I T16 I T17 I T1S I T19 I T20 I T21 I 
ClK 

CKE 

CS 

RAS 

CAS 

WE 

DSF 

A9 
(BA) 

AS 

ADD 

DOM l 
0-3 

DO 

t 
Activate Command 

for Bank A 

Write Command without 
Auto Precharge 

BankB 
Write Command with 

Auto Precharge 

with 
Auto Precharge 

Auto Precharge 
Start for Bank B 

Write Command 
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16.4.5 Full Page Mode Cycle 

ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

AS 
(BA) 

AS 

ADD 

DaM 
0-3 

DO 

Full Page READ Cycle 11/31 (CAS latency; 1) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I TlO I Tll I T12 I T13 I T14 I T15 I T16 I T17 I Tl8 I T19 I T20 I T21 I 

t I Activate Activate 
Command Command 
for Bank A for Bank B 

Read 
Command 
for Bank A 

Burst cannot 
end in Full 
Page mode 

Burst stop 
Command 

Precharge I 
Command 
for Bank B 

Activate 
Command 
for Bank B 
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ClK 

CKE 

CS 

RAS 

CAS 

WE 

DSF 

A9 
(BA) 

AS 

ADD 

DaM 
0-3 

DO 

Full Page READ Cycle (2/31 (CAS latency = 21 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I TlO I TIl I T12 I T13 I T14 I T15 I T16 I T17 I T18 I Tl9 I 120 I T2l I 

, 
: , , , , , 

I I I r I ~ 
I I I I L 
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for Bank A 
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Page mode 
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Command 
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Command 
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ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

A9 
(BA) 

A8 

ADD 

DQM 
0-3 

DQ 

Full Page READ Cycle (3/3) (CAS latency = 3) 

I TO I Tl I 12 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I TlO I Tll I T12 I T13 I Tl4 I T15 I T16 I T17 I T18 I T19 I T20 I T21 I 

Activate 
Command 
for Bank A 

Command 
for Bank B 

Bu .... t stop 
Command 

Precharge 
Command 
for Bank B 

tAP 

Activate 
Command 
for Bank B 
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ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

A9 
(BA) 

AS 

ADD 

DQM 
0-3 

DQ 

Full Page WRITE Cycle (1/3) (CAS latency = 1) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I Tl0 I Tll I T12 I T13 I T14 I T15 I T16 I T17 I T1S I T19 I T20 I T21 I 

Activate 
Command 
for Bank A I for Bank B 

Write 
Command 
for BankA 

Burst cannot 
end in Full 
Page mode 

Burst stop 
Command 

Precharge I 
Command 
for Bank B 

Activate 
Command 
for Bank B 

~ 
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CO 
...Jo 

CO 
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CLK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

AS 
(BAl 

AS 

ADD 

DOM 
0-3 

DO 

Full Page WRITE Cycle (2/3) (CAS latency = 2) 

I 
Activate 

Command 
for Bank A 

Write 
Command 
for Bank A 

Activate 
Command 
for Bank B 

T9 I no i Tll I .12 I T13 I T14 I T15 I T16 I T17 I T1S I T19 I T20 I T21 I 

Burst cannot 
end in Full 
Page mode 

Burst stop 
Command 

Precharge 
Command 
for Bank B 

IRP 

I 
Activate 

Command 
for Bank B 
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ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

A9 
(BAI 

AS 

ADD 

DOM 
0-3 

DO 

Full Page WRITE Cycle (3/3) (CAS latency = 3) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I Tl0 I Til I T12 I T13 I T14 I T15 I T16 I T17 I T18 I T19 I T20 I T21 I 
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Activate 
Command 
for Bank A 

Write 
Command 
for Bank A 

Activate 
Command 
for Bank B 

Burst cannot 
end in Full 
Page mode 

, , , , , r--,'---, __ ~ _____ ~ ____ ~ _____ ~ _____ ~ _____ ~ _____ ~ ____ ~ 

Burst stop 
Command 

P;ecnarge 
Command 
for Bank B 

tRP 

Activate 
Command 
for Bank B 
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16.4.6 Precharge Termination Cycle 

ClK 

CKE 

cs 

RAS 

CAS 

WE 

DSF 

A9 
(BA) 

AS 

ADD 

DOM 
0-3 

DO 

PRE (Precharge) Termination of Burst 11/3) (Burst length = 2. 4. 8. Full. CAS latency = 1) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I Tl0 I Tll I T12 I T13 I T14 I Tl5 I T16 I T17 I TlB I T19 I T20 I T2l I 

~ 

PRE Command 
Termination 

~t tRP 

f 
Read 

Command 
far Bank A 

Bank A 
Activate Command 

PRE Command 
Termination 

Activate Command 

tRP 
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PRE (Precharge) Termination of Burst (2/3) (Burst length = 2, 4, 8, Full, CAS latency = 2) 
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PRE {Prechargel Termination of Burst {3/31 (Burst length = 2, 4, 8, Full, CAS latency = 3) 
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16.4.7 Clock Suspension 
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Clock Suspension during Burst Read (using CKE Functionl (1/31 (Burst length = 4, CAS latency = 11 
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Clock Suspension during Burst Read (using eKE Function) (2/3) (Bursl len gIll = ~. CAS latency = 2) 
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DQ 

Clock Suspension during Burst Read (using CKE function) (3(3) (Burst length = ~. CAS latency = 3) 
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DO 

Clock Suspension during Burst Write (using CKE Function) (1/3) (Burst length = 4, CAS latency = 1) 
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DO 

Clock Suspension during Burst Write (using CKE Function) (2/3) (Burst length = 4, CAS latency = 2) 
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DO 

Clock Suspension during Burst Write [using CKE Function) (3/3) (Burst length = 4, CAS latency = 3) 
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16.4.8 Power Down Mode 
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Power Down Mode and Clock Suspension (Burst length = 4, CAS latency = 21 
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16.4.9 Other Cycles 
Byte Read/Write Operation (by DaM) (Burst length = 4. CAS latency = 2) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I Tl0 I Tll I T12 I T13 I T14 I T15 I T16 I T17 I T18 I T19 I T20 I T21 I 
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ADD 

'" ~I DOMl ~ ~ \ /Xvv. 
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Burst Read and Single Write (Burst length = 4, CAS latency = 2) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I TlO I Tl1 112 I T13 I T14 I T15 I T16 I T17 I 118 I Tl9 I T20 I T21 I 
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RAS 
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WE 

DSF 
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A8 

ADD 
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0-3 

DQ 

Special Register Set (Burst length = 4, CAS latency = 2) 

I TO I T1 I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I no I T11 I T12 I T13 I T14 I T15 I T16 I T17 I T18 I T19 I T20 I T21 I 
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Random Row Write with WPB (Pingpong banks) (1/3) (Burst length = 8, CAS latency = 1) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I TlO I Tll I T12 I T13 I Tl4 I T15 I Tl6 I T17 I T18 I T19 I T20 I T21 I 
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DO 

Random Row Write with WPB (Ping pong banks) (213) (Burst length = 8, CAS latency = 2) 
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Random Row Write with WPB (Pingpong banks) (3/3) (Burst length = 8, CAS latency = 3) 

I TO I Tl I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I T10 I TIl I T12 I T13 I T14 I T15 I T16 I T17 I T18 I T19 I T20 I T21 I 
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Command for Bank A 
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DO 

Block Write (page at same bank) (CAS latency = 3) 

TO I T1 I T2 I T3 I T4 I T5 I T6 I T7 I T8 I T9 I TlO I Tll I T12 I T13 I T14 I T15 I T16 I T17 I T18 I T19 I 
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tBWC 
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Block Write 
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withWPB 
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DO 

Block Write (page at same bank) changing color and mask data (CAS latency = 3) 
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Command 
for Bank B 
withWPB 

T2 
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DO 

Interleaved Block Write (CAS latency = 3) 
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16.6 Application Cycles 

16.6.1 Page Cycles with Same Bank 
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Random Column Write (Page with same bank) (2/3) (Burst length ~ 4, CAS latency ~ 2) 
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16.6.2 Cycles with Pingpong Banks 
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16.6.3 READ and WRITE Cycles 
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16.6.4 Interleaved Cycles 
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16.6.5 fuJI Page Random Cycles 
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17. Package Drawing 

100PIN PLASTIC QFP (14 x 20) 

G 

NOTE 
Each lead centerline is located within 0.13 mm (0.005 inch) of 
its true position (T.P.) at maximum material condition. 

,uPD481850 

detail of lead end 

ITEM MILLIMETERS INCHES 

A 23.2±0.2 0.913~8:88~ 

B 20.0±0.2 0.7B7~8:88~ 

C 14.0±0.2 0.551 ~8:88~ 
0 17.2±0.2 0.677±0.00B 
F 0.B25 0.032 
G 0.575 0.023 

H 0.32~g:8~ 0.013±0.003 

0.13 0.005 
0.65 (T.P.) 0.026 (T.P.) 

K 1.6±0.2 0.063±0.00B 

L 0.B±0.2 0.031~8:88~ 

M 0.17~g:8g 0.007±0.002 

N 0.10 0.004 
P 2.7 0.106 
Q 0.125±0.075 0.005±0.003 

R 30 +70 
-3° 

S 3.0 MAX. 0.119MAX. 

S100GF-65-JBT 
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18. Recommended Soldering Conditions 
Please consult with our sales offices for soldering conditions of the ,uPD481850. 

Type of Surface Mount Device 

jlPD481850GF-JBT: 100-pin Plastic QFP (14 x 20 mml 
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