PRELIMINARY

XKM421 6C257/L/F, KM4216V257/L/F /\/ CMOS VIDEO RAM
\

256K x 16 Bit CMOS Video RAM
FEATURES

- Dual port Architecture
256K x 16 bits RAM port
512 x 16 bits SAM port

» Performance range:

| Speed | 6 [ .70 | -80 |
60ns ‘ 70ns 80ns

15ns ! 20ns 20ns
\

Parameter
RAM access time (tRAC)

| RAM access time (tCAC)

| RAM cycle time (trc) \ 110ns | 130ns | 150ns |
| RAM page | KM4216C257 | 40ns | 45ns | 50ns
cycle (trc) | KM4216V257 | 40ns 45ns 5@4
| SAM access time(tsca) 15ns | 17ns | 20ns |
E/I cycle time (tscc) 18ns m 25n54

RAM active| KM4216C257 | 120mA | 110mA | 100mA |
current KM4216V257 | 110mA | 100mA | 90mA |
SAM active| KM4216C257 | 50mA | 45mA | 40mA
current KM4216V257 | 40mA | 35mA

\ 30mA |

- Fast Page Mode

+ RAM Read, Write, Read-Modify-Write

» Serial Read (SR)

- Read / Real time read transter (RT, RRT)

- Split Read Transfer with Stop Operation (SRT)

+ 2 CAS Byte/Word Read/Write Operation

« 8 Column Block Write (BW) and Write-per-Bit
with Masking Operation (New and Oid Mask)

« CAS-before-RAS, RAS-only and Hidden Refresh

- Common Data I/0 Using three state RAM Output
control .

« All Inputs and Outputs TTL Compatible

« Refresh: 512 Cycle/8ms

« Single + 5V +10% Supply Voltage (KM4216C257)

« Single + 3.3V +10% Supply Voltage (KM4216V257)

« Plastic 64-Pin 525 mil SSOP (0.8mm pin pitch)

« Plastic 70-pin 400mil TSOP 11(0.65mm pin pitch)
{Forward and Reverse Type)

« Device Options « Part Marking
-. Low Power Dissipation
Extended CBR Refresh {64ms) L
-. Low Low Power Dissipation
Self Refresh (128ms) F

« Low Vcc(3.3V) Part Name: KM4216V257

GENERAL DESCRIPTION

The Samsung KM4216C/V257 is a CMOS 256K x 16 bit
Dual Port DRAM. It consists of a 256K x 16 dynamic
random access memory (RAM) port and 512 x 16 static
serial access memory {SAM) port. The RAM and SAM
ports operate asynchronously except during data trans-
fer between the ports.

The RAM array consists of 512 bit rows of 8192 bits.

It operates like a conventional 256K x 16 CMOS DRAM.
The RAM port has a write per bit mask capability.

Data may be written with New and Old Mask. The RAM
port has a Fast Page mode access, 2 CAS Byte/word
Read/write operation and Block Write capabilities.

The SAM port consists of sixteen 512 bit high speed
shift registers that are connected to the RAM array
through a £192 bit data transfer gate The SAM port has
serial read capability.

Data may be internally transferred from the RAM to
SAM ports using read, and programmable (Stop
Register) Split Transfers.

Refresh is accomplished by familiar DRAM refresh
modes. The KM4216C/V257 supports RAS-only,
Hidden, and CAS-before-RAS refresh for the RAM port.
The SAM port does not require refresh.

All inputs and 1/0's are TTL level compatible. All
address lines and data inputs are latched on chip to
simplify system design. The outputs are uniatched to
allow greater system flexibility.

Pin Name Pin Function
SC Serial Clock
 SQo0-SQ15 Serial Data Output
DT/OE Data Transfer/Output Enable
CASL, Column Address Strobe
CASU {(Lower /Upper)
RAS Row Address Strobe
WB/WE Write Per Bit/Write Enable
Wo/DQo-W15/DQ15 Data Write Mask/Input/Output
SE Serial Enable 4
Ao-As Address Inputs
DSF Special Function Control |
Vo |KM4216C257 | Power (+5V)
KM4216Vv257 | Power (+3.3V)
Vss Ground
'QsF Special Flag Out
N.C No Caonnection

L |

I
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KM4216C257/L/F, KM421

6V257/L/F

PRELIMINARY
CMOS VIDEO RAM

PIN CONFIGURATION (roF VIEWS)

- KM4216C/V257G/GL/GF

vee [T [64] sC
BT/oE [2] [63] 5E
vss [3] [62] vss
sao [E] 5Q15
wo/0Q0 [5] [60] W15/DQ15
so1 [6] 5014
w1/pQ1 [7] W14/DQ14
. vee 8] vCce
sq2 [2] 5Q13
w2/pq2 [19] wW13,DQ13
sa3 [11] sQ12
w3/na3 [17] w12/DQ12
vss [i3 VSS
sQ4 [14 sQ11
w4/DQa [15 w11/DQ11
sQs [16] sQ10
ws/DQs [17] W10/DQ10
vce [18] vCC
sqe [19] 5Q9
we/DQ6 [20] we/DQ9
sQ7 [21 5Q8
W7/DQ7 w8/DQ8
VSS vSS
CASL [24 DSF
WEAWE [25] NC
RAS [28] CASU
a8 [27] QsF

vee [
DT/OE [2
vss [3]
sqo [4
wo/0Q0 [5
sa1 [6]
w101 [7]
vee (8]
sq2 [9]
w2/0Q2 [10]
sa3 (11}
w303 [17]
vss [13]
sQ4 [14]
wa/DQ4 [15]

sas [16]
FORWARD

ws/DQs [20]
vee
5Q6

w6/DQ6
sQ7

W7/DQ7
vsS

CASL

WBMWE

RAS

5523

BlEEREEREREREERF

>
~

vce

A7

sC
SE
VSS
5Q15
W15/DQ15
SQi4
W14/DQ14
vce
sQ13
wW13/DQ13
8Q12
Ww12/0Q12
Vvss
sQn
wi11,DQ11
5Q10

W10/DQ10
VvCC
sQ8
W9/DQ9
Sas
we/DQ8
VvsS
DSF

NC
CASU
QsF

AQ

Al

A2

A3

VES]

AQ
Al
A2
A3
VvSS

w15/DQ15
SQi4
Ww14/DQ14
vcC

sQ13
w13/DQ13
sQ12
w12/DQ12
VSS

sQ11
w11/DQ11
SQ10

W10/0Q10
VGC
SQ9
we/DQ9
sQs
we/DQ8
VSS
DSF

NC
CASU
QSF

AQ

Al

+ KM4216C/V257R/RL/RF

o ([70] vCC
O 59] DT/OE
8] VSS
67] SQ0
66] W0/DQO
65] SQ1
5a] W1/DQn
% vCC
2] SQ2
% W2/0Q2
80] SQ3
%’! w3/DQ3
VSS
% SQ4
[55] W4/DQ4
[55] SQ5

REVERSE

W5/DQ5
VvCC
SQ6

vce
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
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FUNCTIONAL BLOCK DIAGRAM
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

FUNCTION TRUTH TABLE
Mnemonic RAS "\ CAS\|  Address DQi Input Register
Code |CAS| DT/OE| WE| DSF| DSF | RAS | CAS | AAS CASE Mask | Color Function
CBRS 0 X 0 1 - Stop - X - - - CBR Refresh/ Stop
(Note 1.3) {Noted) (No reset)
CBRN 0 X 1 1 - X - X - - - CBR Refresh
(Note 1) (No reset)
CBRR 0 X X 0 - x - X - - - CBR Refrash
(Note 1) (Option reset)
ROR 1 1 x| 0 - ROW - X - - - RAS-only Refresh
RT 1 0 1 0 X ROW | Tap | X X - - Read Transfer
SRT 1 0 1 1 ROW | Tap X X - - Split Read Transfer
RWM 1 1 0 0 ROW | Col. | WMi Data Use - Masked write
(New/Old Mask)
BWM 1 1 0| 0 1 ROW | Col. | WMi | Column Use Use | Masked Block Write
Mask (New/Old Mask)
RW 1 1 1 0 0 ROW | Col. | x Data - - Read or Write
(Note6)
BW 1 1 1 0 1 ROW | Col. | x Column - Use | Block Write
Mask
LMR 1 1 1 1 Q ROW | x X WM Load - | Load (Old) Mask
(Note 2) {Note7) (Note5) Register set Cycle
LCR 1 1 1| 1 1 ROW | X P Color Load | Load Color Register
{Note?)

X: Don't Care, - : Not Applicable, Tap:SAM Start (Column) Address, WMi : Write Mask Data (i=0~15)
RAS only refresh does not reset Stop or LMR functions.

Notes:

(1) CBRS, CBRN and CBRR all perform CAS-before-RAS refresh cycles. CBRR is used to reset all options and either
CBRS or CBRN is used to continue to refresh the RAM without clearing any of the options.

After LMR cycle, RWM and BWM use old mask. (Use CBRR reset to new mask, CBRS or CBRN to perform CAS-
before-RAS refresh while using Old mask)

(3) After CBRS Cycle, SRT use STOP Register as a boundary address.

(4) Stop defines the column on which shift out moves to the other half of the SAM.

(5) After LMR, Mask Register is only changed by the another LMR or CBRR cycle.

(6) In the case of read cycle, DSF is don't care

(7) The ROW that is addressed will be refreshed, but a ROW address is not reguired.

@

~
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

ABSOLUTE MAXIMUM RATINGS*

Rating
Item Unit
Symbol KM4216C257 KM4216V257

Voltage on Any Pin Relative to Vss VIN, Vout -1to +7.0 -0.5 to Vcc+0.5 Vv
Voltage on Supply Relative to Vss Vce -1to +7.0 -0.5to +4.6 Vv
Storage Temperature Tstg -55to + 150 55 to +150 °C
Power Dissipation Po 1 0.6 w
Short Circuit Output Current los 50 50 mA

Permanent device damage may occur if "ABSOLUTE MAXIMUM RATINGS" are exceeded. Functional operation
should be restricted to the conditions as detailed in the operationa! sections of this data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS (Voltage reference to Vss, Ta=0to 70°C)

KM4216C257 KM4216v257
em Symbol Unit
Min Typ Max Min Typ Max
Supply Voltage Vee 45 5.0 5.5 3.0 3.3 3.6 A
Ground Vss 0 0 0 0 0 0 v
Input High Voltage VIH 2.4 - Veec+ 1V 2.0 Vce+0.3 \4
Input Low Voltage viL -1.0 - 0.8 -0.3 0.8 v
INPUT/OUTPUT CURRENT(Recommended operating conditions unless otherwise noted.)
Item Symbol Min Max Unit
Input Leakage Current (Any Input 0 <ViN<Vcc+0.5(0.3%1)
all other pins not under test=0 volts). e -10 10 sA
Output Leakage Current (Data out is disabled, _
0V < VouT<Vce) lov 10 10 rA
Output High Voltage Level VOH 2.4 _ v
(RAM IoH=-2mA, SAM loH=-2mA)
Output Low Voltage Level VoL - 0.4 v
(RAM loL=2mA, SAM loL=2mA}
Note) *1 : KM4216V257
CAPACITANCE (vco=5V, f=1MHz, Ta=25°C) ,
Item Symbol Min Max Unit
Input Capacitance (Ao~As) CiNt 2 6 pF
Input Capacitance (RAS, CAS, WB/WE, DT/OE, SE, SC, DSF) CiNz 2 7 pF
Input/Output Capacitance (Wo/DQo~W15/DQs) Coa 2 7 pF
Output Capacitance (SQo~SQ1s, QSF) Csa 2 7 pF

e 89
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless other wise noted)

| KM4216C257 KM4216V257 ‘
Parameter (RAM Port) SAM port | Symbol 5 ’ K 3 Y 7 e - Unit
Operating Current*1 Standby*4 | lcc 120 | 110 [ 100 | 110 [ 100 | 90 | mA
(RAS and CAS cycling @ trc=min) Active Icc1A 160 | 145 130 140 125 110 mA
Standby Current Standby*4 | Icc2 10 10 10 10 10 10 mA
(RAS, CAS, DT/OE, WB/WE=VH Active IccoA 50 45 ' 40 ' 40 35 30 mA
DSF=ViL) Standby*4 | Icc2C*2 | 200 | 200 | 200 | 200 | 200 | 200 uA
Standby*4 | IcceC*3 | 150 | 150 | 150 | 150 | 150 | 150 uA

RAS Only Refresh Current*1 Standby*4  lcc3 120 110 | 100 | 110 100 90 mA
(CAS-ViH, RAS cycling @trc=min Active lccaA 160 | 145 | 130 | 140 | 125 | 110 | mA
Fast Page Mode Current*1 Standby*4 | Icc4 110 100 90 100 90 J 80 mA
(RAS=ViL, CAS Cyciing @trc=min Active IccaA 150 | 135 | 120 | 130 | 115 | 110 | mA
CAS Before-RAS Refresh Current*1 | Standby*4 | lccs 120 | 110 | 100 | 110 | 100 90 mA
(RAS and CAS Cycling @tac=min Active lccsA 160 | 145 | 130 | 140 | 125 | 110 mA
Data Transfer Current *1 Standby*4 | Iccs 140 i 130 120 130 120 110 mA
(RAS and CAS Cycling @trc=min) Active lcceA 180 | 165 | 150 | 160 | 145 | 130 | mA
Block Write Cycle Current *1 Standby*4 | Icc7 120 110 100 110 100 90 mA
“(RAS and CAS Cycling @trc=min) Active lcc7A 160 | 145 | 130 | 140 | 125 | 110 | mA
Color Register Load Current *1 Standby*4 | Iccs 110 90 = 80 90 80 70 mA
(RAS and CAS Cycling @trc=min) Active IccsA 140 125 110 120 105 90 mA
Battery Back Up Current *2 ‘ :

CAS=CAS Before RAS Refresh ,
Cycling or <ViL Standby*4 | lcce 300 | 300 | 300 | 300 | 300 ; 300 uA
RAS=tras(min) to 1xs

trc=125 g s (B4ms for 512 rows)

DT/OE, WB/WE, DSF > ViH or <ViL

Self Refresh Current *3

RAS,CAS <0.2V(128m:s for 512 rows) ,

DT/OE, WB/WE, Ao-~As, DSF>Vce - | Standby*4 | Iccio 250 | 250 | 250 | 250 | 250 | 250 | wA
0.2vor<0.2V

DQO~15=Vce-0.2V, 0.2V or OPEN

Note -1 Real values dependent on output loading and cycle rates. Specified values are obtained with the
output open, Icc is specified as average current.
In Icc, Iees, Iccs, lecr, Iccs, adress transition should be changed only once while RAS=VIL.
In Iccs, Address transition should be changed only once while CAS=Vi1
*2 KM4216C257L only : ViH>Vcc-0.2V, ViL<0.2V
*3 KM4216C257F only : VIH >Vcc -0.2V, ViL< 0.2V,
*4 SAM standby condition : SE>Vi, SC < ViLor > ViL
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

AC CHARACTERISTICS (0:c<Ta<70°C, KM4216C257 : Voc=5.0V + 10%, KM4216V257 : 3.3V=10%))

-6 -7 -8

Parameter Symbol Min| Max | Min| Max Min| Max Unit | Notes
Random read or write cycle time tRC 110 130 1560 ns
Read-modify-write cycle time trRwc | 155 185 200 ns
Fast page mode cycle time trc 40 45 50 ns
Fast page mode read-modify-write cycle time | tprwc | 80 85 90 ns
Access time from RAS tRaC 60 70 80 ns
Access time from CAS tcac 15 20 20 | ns | 3,511
Access time from column address taa 30 35 40 ns | 3,586
Access time from CAS precharge tcra 35 40 45 ns 3,11
CAS to output in Low-Z teLz 3 3 3 ns 3
Output buffer turn-off delay toFr 0 15 1] 15 0 15 ns 3
Transition time(rise and fall) tr 2 50 2 50 2 50 ns 7
RAS precharge time trP 40 50 60 ns 2
RAS pulse width tRas 60 10K | 70 10K | 80 10K | ns
RAS puise width {fast page mode) trRase | 60| 100K | 70| 100K | 80| 100K | ns
RAS hold time tRSH 15 20 20 ns
CAS hold time tCsH 60 70 80 ns
CAS pulse width tcas 15 10K | 20 10K 20 10K | ns
RAS to CAS delay time tRcD 20 45| 20 50 | 20 60 | ns 5
RAS to column address delay time tRAD 15 30 15 35 15 40 ns 11
CAS to RAS precharge time tcRp 5 5 5 ns
CAS precharge time(C-B-R counter test cycle) | tceT 20 25 30 ns
CAS precharge time (fast page mode) tcp 10 10 10 . ns 17
Row address set-up time tasr 0 0 0 ns
Row address hold time tRAH 10 10 10 ns
Column address set-up time tasc 0 0 0 ns 16
Column address hold time tcan 10 12 15 ns 16
Column address to RAS lead time tRAL 30 35 40 ns
Read command set-up time tRes | 0 0 0 ns
Read command hold referenced to CAS tRCH 0 0 0 ns 9
Read command hold referenced to RAS tRRH 0 0 0 ns 9
Write command hold time twcH 10 10 15 ns
Write command pulse width twe 10 10 15 ns
Write command to RAS lead time tRWL 15 20 20 ns
Write command to CAS lead time towe 15 20 20 ns 19
Data set-up time tos 0 0 0 ns 10
Data hold time toH 10 12 15 ns 10

P5wsungg ’
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

AC CHARACTERISTICS (continued)

-6 -7 -8
Parameter Symbol Min| Max | Min| Max Min | Max Unit | Notes
Write command set-up time twes (1] 0 0 ns 8
CAS to WE delay tcwo | 40 45 45 ns | 8,118
RAS to WE delay tawp | 85 95 105 ns 8
Column address to WE delay time tawp | 50 55 60 ns 8
CAS set-up time (C-B-F refresh) tcsr 10 10 10 ns 20
CAS hold time (C-B-R refresh) terr | 10 10 L 10 ns |21
RAS precharge to CAS hold time tRPC 10 10 10 ns
RAS hald time referenced to OF tROH 15 20 20 ns
Access time from output enable toea 15 20 20 ns
Output enable to data input delay toED 15 15 16 ns
Output Buffer turn-off delay from OE toez 0 15 0 15 0 15 ns 7
Output enable command hold time toeH 15 15 15 ns
Data to CAS delay toze 0 0 0 ns
Data to output enable delay tozo 0 0 0 ns
Refresh period (512 cycle) tREF 8 8 8| ms
| WB set-up time twsh 0 0 0 ns
WE hold time tRwH 10 10 15 ns
DSF set-up time referenced to RAS tFsR 0 0 0 ns !
DSF hold time referenced to RAS tRFH 10 10 15 ns
DSF set-up time referenced to CAS trsc 0 0 0 ns
DSF hold time referenced to CAS torH 10 15 15 ns
Write per bit mask data set-up time tMs 0 4] o] ns
| Write per bit mask data hold time tMH 10 10 15 ns
RAS pulse width (C-B-R self refresh) trass | 100 41 00 100 #s 15
| RAS precharge time (C-B-A self refresh) trps | 110 | 130 150 ns 15
€AS hold time (C-B-R self refresh) tcHs 0 0 0 ns 15
DT high set-up time ttHs 0 0] 0 | ns |
DT high hold time e | 10 10] 15] | ns
DT low set-up time | tns 0 0| 0 | ns
BT low hold time [t [ 10 10 15 ns
DT low hold referenced to RAS T
(real time read transfer) A %0 &0 8 ns
DT low hold referenced to CAS
(real time read transfer) tem 15 20 % ns
DT low hold referenced to column address r ] ns
. tATH 20 25 30 ‘
(real time read transfer) |
DT precharge time e 20 20 | 20 ns
RAS to first SC delay (read transfer) | tRso 60| | 70 | 80 ns

o :
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PRELIMINARY

KM54216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM
AC CHARACTERISTICS (continued)
| -6 -7 -8
Parameter Symboll"in | Max | Min | Max |Min| Max | UMt | Notes
CAS to first SC delay (read transfer) tesp 25 30 40 ns
Col. Address to first SC delay (read transfer) | tasp 30 35 40 ns
Last SC to DT lead time trsL 5 5 5 ns
DT to first SC delay time (read transfer) trsp 10 10 15 ns
LAST SC to RAS set-up time tsrs 20 20 20 ns
SC cycle time tscc 18 20 25 ns 14
SC pulse width (SC high time) tsc ns
SC precharge (SC low time) tscp ns
Access time from SC tsca 15 17 20| ns 4
Serial output hold time from SC tsoH 5 5 5 ns
Access time from SE tSEA 15 17 20| ns 4
5E pulse width tsE 20 20 25 ns
3E precharge time tsep 20 20 25 ns
Serial output turn-off from SE tsEz 0 15 0 15 0 15| ns 7
Spilit transfer set-up time tsTs 20 25 25 ns
Split transfer hold time tsTH 20 25 25 ns
SC-QSF delay time tsap 20 25 25( ns
DT-QSF delay time trap 20 25 25| ns
RAS-QSF delay time trap 70 75 80 ns
CAS-QSF delay time tcap 35 35 40| ns
DT to RAS Prechange time P 40 50 60 ns
93
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

NOTES

1.

10.

An initial pause of 200us is required after power-
up followed by any 8 RAS 8 SC cycles before
proper device operation is achieved.(DT/OE=High)
if the intenal refresh counter is used a minimum of
8 CAS-before-RAS initialization cycles are
required in stead of 8 RAS cycles.

ViH(min) and ViL(max) are reference levels for mea-
suring timing of input signals. Transition times are
measured between ViH(min) and ViL(max), and are
assumed to be 5ns for all input signals.

Input siganl transition from OV to 3V for AC timing.
RAM port outputs are measured with a load equiv-
alent to 1TTL load and SOpF.

Dout Comparator level : VoH/VoL=2.0V/0.8V.

SAM port outputs are measured with a load equiv-
alent to 1TTL load and 30pF.

Dout comparator level:VoH/Vor=2.0/0.8V.
Operation within the trRcp(max) limit insures that
trac(max) can be met. The trcp(max) is specified
as a reference point only. If trcD is greater than the
specified treb{max) limit, then access time is con-
trolled exclusively by tcac.

Assumes that trRcD > tReD(max).

This parameters define the time at which the out-
put achieves the open circuit condition and are
not referenced to VoH or VoL

twcs, tRwD, tcwb and tawp are nonrestrictive oper-
ating parameters. They are included in the data
sheet as electrical characteristics only. If twcs >
twcs(min) the cycle is an early write cycle and the
data out pin will remain high impedance for the
duration of the cycle. If tcwp >tcwo(min) and tRwD
>trRwo(min) and tawp >tawo(min), then the cycle
is a read-write cycle and the data output will con-
tain the data read from the selected address. If
neither of the above conditions are satisfied, the
condition of the data out is indeterminate.

Either trcH or trRH must be satisfied for a read
cycle.

These parameters are referenced to the first CAS
leading edge in early write cycles and to the WE
leading edge in read-write cycles.

. Operation within the tRap(max) limit insured that

trac(max) can be met. trap(max) is specified as a
reference point only. If trap is greater than the
specified trap(max) limit, then access time is con-
trolled by taa.

. Power must be applied to the RAS and DT/OE

input signals to pull them high before or at the
same time as the Vcc supply is turned on.

After power-up, initial status of chip is described
below

13.

2.

14,
15.

186.

17.

N

RAS
CASL

CasuU

Pin or REGISTER STATUS j
QSF Hi-Z
Color Registe Don't Care
Write Mask Register | Don't Care |
—Tap Pointer Invalid
Stop Register Default Case
Wi/DQi Hi-Z
| SAM Port Hi-Z
Eoi Hi-Z

Recommended operating input condition.

4VE(L/)' 3.0v

() : KM4216V257

——f——-—t—r tr

Input pulse levels are from 0.0V to 3.0Volts.

All timing measurements are referenced from ViL
(max) and ViH(min) with transition time=5.0ns
Assume tT=3ns.

Self refresh parameter (KM4216C/V257F)

512K cycle of burst refresh must be executed
within 8ms before and after self-refresh in order to
meet refresh specification.

tasc, tcan are referenced to the earlier CAS falling
edge.

tcr is specified from the last CAS rising edge in
tne previous cycle to the first CAS falling edge in
the next cycle

. towp is referenced to the later CAS falling edge at

word read-modify-write cycle.

. tcwe is specified from WB/WE faliing edge to the

earlier CAS rising edge.

N
tasc—t- |, A} ﬁ tcp
"_‘ tcwp
= |
. tcsr is referenced to earlier GAS falling low before

RAS transition low.

. tcHR is referenced to the later CAS rising high after

RAS transition low

\
_/
tCsA [ tCHR —

L1 Ui
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

DEVICE OPERATION

The KM4216C/V257 contains 4,194,304 memory loca-
tions. Eighteen address bits are required to address a
particular 16 bit word in the memory array. Since the
KM4216C/V257 has only 9 address input pins, time
multiplexed addressing is used to input 9 row and 9
column addresses. The multiplexing is controlled by
the timing relationship between the row address strobe
(RAS). the column address strobe(CAS) and the valid
row and coumn address inputs.

Operation of the KM4216C/V257 begins by strobing in
a valid row address with RAS while CAS remains high.
Then the address on the 9 address input pins are
changed from a row address to a column address and
are strobed in by CAS. This the beginning of any
KM4216C/V257 cycle in which a memory location is
accessed. The specific type of cycle is determined by
the state of the write enable pin and various timing
relationship. The cycle is terminated when both RAS
and CAS have returned to the high state. Another cycle
can be initiated after RAS remains high long enough to
satisfy the RAS precharge time (tre) requirement.

RAS and CAS Timing

The minimum RAS and CAS pulse widths are specified
by tras(min) and tcas(min) respectively. These minimum
pulse widths must be satisfied for proper device opera-
tion and data integrity. Once a cycle is initiated by

bringing RAS low, it must not be aborted prior to satis-
fying the minimum RAS and CAS pulse widths. In addi-
tion, a new cycle must not begin until the minimum
RAS precharge time, trp, has been satisfied. Once a
cycle begins, internal clocks and other circuits within
the KM4216C/V257 begin a complex sequence of
events. If the sequence is broken by violating minimum
timing requirement, loss of data integrity can occur.

RAM Read

A RAM read cycle is achieved by maintaining WB/WE
high during a RAS/CAS cycle. The access time is nor-
mally specified with respect to the falling edge of RAS.
But the access time also depends on the falling edge
of CAS and on the valid column address transition.

If CAS goes low before trco(max) and if the column
address is valid before trRaD{max) then tne access time
to valid data is specified by tracimin). However, if CAS
goes low after taco(max) or the column address
becomes valid after tRAD (max), access is specified by
tcac or taa

The KM4216C/V257 has common data I/O pins. The
DT/OE has been provided so the output buffer can be
precisely controlled. For data to appear at the outputs,
DT/OE must be low for the period of time defined by
toEA.

s v

ELECTRONICS

95




PRELIMINARY

KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

DEVICE OPERATION (continued)

2CAS Byte/Word Read/Write Operation
The KM4216C/V257 has 2 CAS control pin, CASL and
CASU, and offers asynchronous Read/Write operation
with lower byte (Wo/DQo~W7/DQ7) and upper bybe
(Ws/DQs~W15/DQ1s). This is called 2CAS Byte/Word
Read/Write operation. This operation can be performed
RAM Read in RAM write, Block write, Load Mask regis-
ter, and Load Color register.

New Masked Write Per Bit

The New Masked Write Per Bit cycle is achieved by
maintaining CAS high and WB/WE and DSF low at the
falling edge of RAS. The mask data on the
Wo/DQo~W15/DQ1s pins are latched into the write mask
register at the falling edge of RAS. When the mask
data is low, writing is inhibited into the RAM and the
mask data is high, data is written into the RAM.

EARLY WRITE
RES T /
CASL /

| OASU \_/

The mask data is valid for only one cycle. Mask data
must be provided in every write cycle that a masking
operation is desired.

The Early Write cycle is achieved by WB/WE low
before CAS falling and the Late Write cycle is achieved
by WB/WE low after CAS falling. During the Early or
Late Write cycle, input data through Wo/DQo
~W15/DQ15 must keep the set-up and hold time at the
falling edge of CAS or WB/WE.

If WB/WE is high at the falling edge of RAS, no mask-
ing operation is performed (see Figure2, 3). And If
CASL is high during WB/WE tow, write operation of
lower byte do not perform and it CASU is high, write
operation of upper byte do not execute.

LATE WRITE
—_ Vs

wewe ~ N\ /" \ /

™S le—p| [a—a] tMH DS le—s] |e—v] tOH

s < ROQAAAA,
~W7/DQr TT . T ‘

Mask Data ValldlData-m

11 ] |
Wg/DQs }c fy )/\ E: : : s ;
~W|5,’DO|5m \/<X

Mask Data Vaild Data-in

)

‘; Lower Byte — Masked Early Write |

Upper Byte — Masked Early Write
] Valid Data-in — CASL Falling

tMS e |—a] tMH 105 le—{ }«—s] tOH
—TT T -
Mask Data Vaild Data-in
(- | 1l T
Mask Data Vaild Data-in

Lower Byte —— Masked Late Write
Upper Byte — Masked Late Write
Valid Data-in -— WB/WE Falling

Figure 1. Byte Write and New Masked Write Cycle Example 1. (Early Write & Late Write)
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Load Mask Register(LMR)

The Load Mask Register operation loads the data pre-
sent on the Wi/DQi pins into the Mask Data Register at
the falling edge of CAS or WB/WE.

The LMR cycle is perform

ed if DSF high, WB/WE high

at the RAS falling edge. And DSF low.at the CAS falling
edge. If an LMR is done, the KM4216C/V257 are set to

old masked write mode.

Masked Write Per Bit and the I/0 mask data wil be pro-
vided by the Mask Data Register (See Figure 4.)

The mask data is applied in the same manner as in
New Masked write Per Bit made.

Mask Data Register's content is changed by the
another LMR. To reset the device back to the New
Masked write mode. CBRR (CBR refresh with option
reset) cycle must be performed. After power-up, the
KM4216C/V257 Inttializes in the New Masked write
mode.

Old Masked Write Per Bit
This mode is enabled through the Load Mask Register
(LMRY} cycle.lf an LMR is done, all Masked write are Old

EARLY or LATE WRITE EARLY or LATE WRITE
RAS iy A \ A
CASL \ /
CASU N /
wwe N\ / \_[\ / \__/
tMs le—s] tMH fos toH DS fe—s{ |«—»] toH
WoDQo - —— AVA 3 = —r— -
' Mask Data vaild Data-in Vaild Data-in
| 1i ] Ll |
We/DQs ) y ., wa 7 VAN F
WiDQ1s L KASAAX XAARAA AN KCAY AL
N Mask Data Vaild Data-in Vaild Data-in
If Early Write If Early Write \
Lower Byte — » No Write Lower Byte - Early Write
i Upper Byte -— Masked Early Write Upper Byte -— No Write
‘ Valid Data-in — CASL Falling Valid Data-in — CASL Falling
If Late Write If Late Write
Lower Byte — No Write Lower Byte » Early write
Upper Byte — Masked Late Write Upper Byte — No Write

Valid Data-in

-— WB/WE Falling

Valid Data-in - » WB/WE Falling

Figure 2. Byte Write and New Masked Write Cycle Example 2.

0 s v

ELECTRONICS

97




KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

DEVICE OPERATION (continued)

Power-u|
O BRBI New Mask Mode

f CBRR—|

s\ / \ /
CASL

st A/ N/
WBWE SXOCOOOOSOOTRON A\

DSF  \ / \

WiDQi __ —Hi- z—D@(/:)@X
/

New Masked
Write

Stored  Mask Data Write Stored
Data Register Input Data
T _1- 0 —D_O
T— —_ -T— —_ 1 —»—r-
T— -—_ —T»— i1 —D_O
Lower — — —
| o | 1] et
e = —— o]
o] ] of—+1 0|
L1 | 1] o+ 0|
|1 ~—-"o———[of+ 1]
(1] —qo]—— —Jol+ 1
ol O] [
Ofb——+H0———|0 0
Upper T— _ —T— o Z p
e Do —fo——[1}+0
1] 1] [0j—=1 0
L1 o — (ol !
Y T T
Before After

(New Masked Write Example)

Load _ 0Old Masked
|"-Mask Register I Write
“\ /\

OO XA XL

Mask Data Stored Write Stored
Register Data Input Data

1

0

Lower | 0
1

Byte —
" | 0|
L1

L1

LO|

0
]

1
Upper Eg
Byte ]
4 10|
L1

0

1

After
(Old Masked Write Example)}

Figure 3. New Masked Write Cycle and Old Masked Write Cycle Example

Fast Page Mode

The KM4216C/V257 has Fast Page mode capability
provides high speed read, write or read-modify-write
access to all memory locations Within a selected row.
In this cycle, read, write, read-modify write, and block
write cycles can be mixed in any order.

In one RAS cycle, 512 word memory cells of the

same row address can be accessed. While RAS is held
low to maintain the row address, CAS is cycled to
strobe in additional column addresses. This eliminates
the time required to set up and strobe sequential row
addresses for the same page.

=1 uigg

ELECTRONICS

98




PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

DEVICE OPERATION (continued)
Load Color Register(LCR)

A Load Color register cycle is performed by keeping in fast screen fills of the same color.
DSF high on the both falling edges of RAS and CAS. First, the internal 16-bit Color Register must be loaded
Color data is loaded in the falling edge of CAS(early with the data to be written by performing a Load Color
write) or WE(late write) via the Wo/DQo~w7/DQr(Lower Register(LCR) cycle. When a Block Write cycle is per-
Byte), We/DQs~W15/DQ1s (Upper Byte) pins. This data formed, each bit of the Color Register is written into 8
is used in Block Write cycles and -remains unchanged adjacent locations of the same row of each corre-
untit the next Load Color Register Cycle. speonding bit plane(16). This result in a total of 128-
bits Written in a single Block write cycle compared to
Block Write 16-bit in a normal write cycle.
In a Block write cycle 8 adjacent column locations can The Block write cycle is performed if DSF is low at the
be written simultaneously with the same data, resulting falling edge of RAS and high at the falling edge of CAS.
| [
lé N I
| o
T F_: i
r—1HH A
=5 /J-— )%4 8 Col-Reg.7
<HH = /
it g =1 ,
FH <P~ A —1 4
L AN H Col-Reg.o
i 1 L%
H1 1 qf ]
H /‘\\] _—
T _
01 2345¢6 7 Wo/DQo~W7/DQ7
I
I
I [
i L
A H i Col-Reg. 15
I HH] A
HHH /\Ft Al /
HHH A —1§ ,
HH PN > ,
__—_"—_ /‘\\] >\ |
HHAT N In
_:- ,1/.‘1 g Col.-Reg.8
H /‘\\] _—
8 9 1011121314 15 Wa/DQs~W1s/DQ1s
1 Row of 512 Column Mask 1/0 Mask
RAS =~ \__ Az~Ao Lower | Upper Column Mask

Wo/DQo~7 Lower Block 1/0 Mask 00 Wo/DQo | We/DQs

We/DQs~15 Upper Block 1/0 Mask 01 W1/DQ1 | We/DQe DQi=1 Column
. 10 W2/DQ2 | W10/DQio Enable
CAS — \__ 11 | Wa/DQs | Wi/DQn

Ao~A2 Don't Care \

00 W4/DQa | Wi/DQi2
01 Ws/DQs | W13/DQ13| DQi=0 Column
10 Ws/DQs | W14/DQ14 Disable
11 Wr/DQ7 | W1s/DQis

Wo/DQo~7 Lower Block Column Select
We/DQs~15 | Upper Block Column Select

- A a4 0 0 0O O

Figure 4. Block Write Scheme
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Address Lines: The row address is latched on the
falling edge of RAS.

Since 8 columns are being written at a time, the mini-
mum increment required for the column address is
latched on the falling edge of CAS, the 3 LSBs, Ao, A1,
and A2 are ignored and only bits (A3~As) are used to
define the location of the first bit out of the eight to be
written.

Data Lines: On the falling edge of CAS, the data on
the Wo/DQo~W15/DQ15 pins provide column mask
data. That is, for each of the eight bits in all 16 -bits-
planes, writing of Color Register contents can be inhib-
ited. For example, if Wo/DQo=1 and W1/DQ1=0, then
the Color Register contents will be written into the first
bit out of the eight, but the second remains

unchanged. Fig. 4 shows the correspondence of each
data line to the column mask bits.

A Masked Block Write cycle is identical to a New/old
Masked Write-Per-bit cycle except that each of the 16-
bit planes being masked is operating on 8 column
locations instead of one.

To perform a Masked Block Write cycle, both DSF and
WB/WE must be low at the falling edge of RAS. And
DSF must be high on the falling edge of CAS. In new
mask mode, Mask data is latched into the device via
the Wo/DQo~W1s/DQ1s pins on the falling edge of RAS
and needs to be re-entered for every new RAS cycle. In
Old mask mode, 1/0 mask data will be provided by the
Mask Data Register.

I 1

[—‘ 8 Col. Memory Cell of A

o}

zxxxxxxxx Zxx]xxxxxx
i xfrlolxl1]e] x| 1t x|1olx]1]o]x]1
Lo |xIxI{x|x|x|x[x]|x Lo | [xIx|x|x|xIx]x[x
Column T xfrjolxf1jolx]1 (1 xJ1]o]x|1]o]x]1| X Unchanged
Mask Data | 1 | x|1]lolx}1]o]x|1 i x|rjolx]t]jofx] Memory Cell
1 x|ilo]x]ilo] x| 1 xf1lolx|1]o]x]1
o] IxIx{x|x|x|x[x]|x o | |xfx|x|{x|x]x[x]|x
Lo IxIxIx{x|x{x|x[x Lo ] IxIxIx[x[x]x]x]|x
tt tt 1 S N A A
o Mask Data [o]1[1{ol11]o0]1] [ol1]1]o]1]1]0]1]
N N I L I | L2 2 2 I I 2 2
Color Register | o[ 1]o[1]1]o]o]1] [o]1]o]1]1]olo]1]
Wo/DQo ~ W:2/DQr We/DQs ~ Wi1s/DQ1s
Lower Byte Upper Byte
_ 4M VRAM BW Timing (Early Write) 4M VRAM BW Timing (Late Write)
RAS 3 :'S /_
CASL towL
CAlL_J WPB N /\ A WPB N[\ /
Enable twes Enable
WWM R A &N &
DT/OE VAR SENSS, Y toeH e R
Ms [+ [+>/tmH tosfe» |5 tou ths [+%] [+%] tMH 1DS{es] <] tOH
Wo/DQo~ jm- 7 ] 1
Wi1s/DQ1s o Address Address o Address Address
Mask Mask Mask Mask Mask Mask

Figure 5. Block Write Example and Timing
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Data Output

The KM4216C/V257 has three state output buffer
Controlled by DT/OE and CAS,RAS. If DT/OE is high
when CAS and RAS low, the output state is in high
impedance (High-z). In any cycle, the output goes low
impedance state after tcLz of the first CAS falling edge.
Invalid data may be present at the output duing the
time after tcLz and the valid data appears at the output.
The timing parameter trac, tcac and taa specify when
the valid data will be present at the output.

Refresh

The data in the KM4216G/V257 is stored on a tiny
capacitor within each memory cell. Due to leakage the
data may leak off after a period of time. To maintain
data integrity it is necessary to refresh each of the 512
rows every 8 ms. Any operation cycle performed in the
RAM refreshes the 8192 bits selected by the row
addresses or an on-chip refresh address counter.
Either a burst refresh or distributed refresh may be
used. There are several ways to accomplish this.

RAS-Only Refresh: This is the most common method
for performing refresh. It is performed by strobing in a
row address with RAS while CAS remains high. This
cycle must be repeated for each of the 512 row
address(Ao-~Aa).

CAS-Before-RAS Refresh: The KM4216C/V257 has
CAS-before-RAS on-chip refresh capability that elim-
inates the need for external refresh addresses. If CAS
is held low for the specified set up time (tcsr) befor
RAS goes low, the on-chip refresh circuitry is enabled.
An internal refresh operatian occurs automatically. The
refresh address is supplied by the on-chip refresh
address counter which is then internally incremented
in preparation for the next CAS-before-RAS refresh
cycle.

The KM4216C/V257 has 3 type CAS-before-RAS
refresh operation ; CBRR, CBRN, CBRS

CBRR (CBR Refresh with option reset) is set if DSF low
at the RAS falling edge. This mode initiates to change
from old masked write to new masked write cycle, and
reset stop register to default values.

CBRN (CBR refresh without reset) is set if DSF high
when WB/WE is high at the falling edge of RAS and
simply do only refresh operation.

CRRS(CBR Refresh with stop register set) cycle is set
if DSF high when WB/WE is low and this mode is to set
stop register's value.

Hidden Refresh: A hidden refresh cycle may be per-
formed while maintaining the latest valid data at the
output by extending the CAS active time and cycling
RAS. The KM4216C/V257 hidden refresh cycle is actu-
ally a CAS-beford-RAS refresh cycle within an extend-
ed read cycle. The refresh row address is provided by
the on-chip refresh address counter.

Self Refresh (Only KM4216C/V257F): The Self
Refresh is CAS-before-RAS refresh to be used for
longer periods of standby, such as a battery back-up.
The initialization cycle of Self Refresh can be used by
cycle named CBRN, CBRR, CBRS, If RAS is low more
than 100¢s at the condition of CBR, Self Refresh func-
tion is accomplished. In this state, the external refresh
address do not need to supply additionally on-chip
because the refresh counter on-chip gives that
addresses needed to refresh. Please note that the end-
ing point of Self Refresh is when RAS and CAS is high
and trps of Self Refresh is the time reguiring to com-
plete the last refresh of Seif Refresh.

Other Refresh Methods : It is also possible to refresh
the KM4218C/V257 by using read, write or read-
modify-write cycles. Whenever a row is accessed, all
the cells in that row are automatically refreshed. There
are certain applications in which it might be advanta-
geous to perform refresh in this manner but in general
RAS-only or CAS-before-RAS refresh is the preferred
method.
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Table 1. Truth Table for Transfer Operation *: Don't care
RAS Falling Ed
— i 9 — Function ;rans!‘er : Lratr;szeI:
CAS | DT/OE | WB/WE| DSF SE irection a
H L H L » Read Transfer RAM—SAM 512 x 16
L H . H » Split Read Transfer RAM—SAM 256 x 16
Transfer Operation Split Read Transfer (SRT)

Transfer operation is initiated when DT/OE is low at the
falling edge of RAS. The state of DSF when RAS goes
low is used to select between normal transfer and split
transfer cycle. Each of the transfer cycle is described
in the truth table for transfer operation. (Table 1).

Read Transfer (RT)

The Read Transfer operation is set if DT/OE is low,
WB/WE is high, and DSF is low at the falling edge of
RAS. The row address bits in the read transfer cycle
indicate which sixteen 512 bit DRAM row portions are
transferred to the sixteen SAM data register portions.
The column address bits indicate the start address of
the SAM Registers when SAM data read operation is
performed. If MSB of column address is low during
Read transfer operation, the QSF state will be set low
level and this indicates the start address of SAM regis-
ter is present at lower half of SAM port. (if A8 is high,
QSF will be high and means the start address is in
upper half). Read Transfer may be accomplished in two
ways. If the transfer is to be synchronized with the SC,
DT/OE is taken high after CAS goes low. This is usually
called "Real Time Read Transfer". Note that the rising
edge of DT/OE must be Synchronized with the rising
edge of SC (tTsu/trsp) to retain the continuity of Sevial
read data output. If the transfer does not have to be
synchronized with SC, DT/OE may go high before CAS
goes low and the actual data transfer will be timed
internally.

In a graphic system, if data has to be transferred from
DRAM to SAM while in the middle of a display line, the
only way to do this seamlessly is by performing a Real
Time Read Transfer cycle. However, this cycle has
many critical timing restrictions (between SC, DT/OE,
RAS and CAS) because the transfer has to occur at the
first rising edge of DT/OE.

The Split Read Transfer cycle elinimates the need for
this critical transfer timing, thereby simplifying system
design. This is accomplished by dividing the SAM port
into 2 halves of 256 bits each. A Split Read Transfer
loads only the lower or upper half. While data is being
serially read from one half of the SAM register, new
RAM data can be transferred to the other half. Since
transfer timing is controlled internally, there is no timing
restriction between DT/OE and RAS, CAS, SC.
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A normal Read Transfer cycle must be executed before
performing a Split Read Transfer to set the state of
QSF. A Split Read Transfer cycle is initiated by keeping
DSF and WB/WE high and DT/OE low at the falling
edge of RAS.

Address: The row address is latched in the falling edge
of RAS. The column address defined by (Ao~Ar)defines
the starting address of the SAM port from which data
will begin shifting out. column addrrass pin As is a
"Don't care”.

The QSF pin indicates which SAM half is shifting out
serial data (O=Lower, 1= Upper). A split Read Transfer
will load data into the other half. The state of the QSF
output changes when the SAM address counter reach-
es a split SAM boundary (e.g.255th or 511th bit).
Example of SRT applications are shown in Fig.6
through Fig. 9

The normal usage of Split Read Transfer cycle is
described in Fig.6. When Read Transfer is executed,
data from X1 row address is fully transferred to the
SAM port and Serial Read is started from 0 (Tap
address). If SRT is performed while data is being serial-
ly read from lower half SAM, data from X2 row address
is transferred to upper half SAM. The Tap address of
SRT is loaded after the boundary location of lower half
SAM(255th SC) is accessed and the QSF state is
changed into high level at the rising edge of 255th SC.
Note that in this case "256+Y0" Tap address instead of
"Yo" is loaded.

The another example of SRT cycle is described in Fig.7
When Serial Read is performed after executing RT and
SAT in succession, the data accessed by first SC is the
data of RT Tap address. Serial data access from the
starting address given by SRT cycle is performed after
the data of RT to lower boundary (255th SC) is com-
pleted. Fig. 8 and 10 are the exanple of abnormal SRT
cycle.

i o |
JU— [l
| RAS \ AT / \ SAT / | \ SRt / r
i
‘ CASLC t —+— t
| CASU _/ / I \/ |
‘ I 1 |
Ao ~A Y = ' Y1 (As=Don‘t Care
o ~As :)@( 0 ! )@( 0(As = Don't Calre) i I)
| 1 |
QsF \ | /| S\
Y 255 }4256+Yo 511 kYo
sc JaVa\ i FaVaVauli
| | |
X1 X2 X3 Xa | X1 X2 X3 X4 | X1X2X3Xe |
l 0 0
alslc|o AlB|C|D = AlB CLD l
| "l 2ss | | 255 [
alB|c|o | IS H %8| Al C'LD' 256: l
1 e e | Y"1 5 | 511 |
RAM | RAM SAM | RAM  SAM I
| Upper SAM : | Upper SAM : |
X1 Row Data Full Transfer | Half Transfer (X2 Row Data) | Serial Read (X2 Row Data) ‘
| Lower SAM: Lower SAM : |
Serial Read (X1 Row Data) Half Transfer (X2 Row Data)
Figure 6. Spiit Read Transfer Normal Usage (Case1)
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If SRT1 and SRT2 are performed in succession before
accessing the boundary like Fig.8, the data transferred
by SRT2 overwrite the data transferred by SRT1, so
that data followed by SRT2 will be remain in the upper
half SAM. The Serial Read after lower boundary 255th
SC is started from the starting address given by SRT2
cycle. The Fig. 9 indicates that SRT cycle is not per-
formed until Serial Read s completed to the boundary

511, therefore accessed data from 0 address corre-
sponds to the old data transferred by RT. Note that
there is not allowed period of SRT cycle. Since a SRT
cycle must be ended before tsTH and started after tsTs,
a split transfer is not allowed during tstH+ tsTs(See
Figure 10)

A split Read Transfer does not change the direction of
the SAM I/O port.

ot XX

| |

AAS RT | SRT | |
R | | |
CASU T T ]
CASL \_/ | \__/ | |
r i

' %

@( Yo (As=Don't Care)

QsF \ \i\

T

SC I
: X1 X2 X3 X4
| Als|c|D
|
| A'|B'|1C|D
} RAM

X1 Row Data Full Transfer | Upper SAM :

|
|

Lower SAM :
No Operation

SAM

Half Transfer (X2 Row Data)

\|_0 1 255 l 256+Y0
I /_\_/_\_ —
l |
. | 0 | 0
— | !:'> | |a
285 | L 2ss | = 28
256 256 56
511 | 1 | 31
| sam |, SAM
Upper SAM :
| Upper SAM : Serial Read
No Operation | (X2 Row Data)
Lower SAM : ILower SAM :

Serial Read (X1Row Data)

No Operation

Figure 7. Split Read Transfer Normal Usage (Case 2)
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1
RAS RT | SRT1 SAT2 ;
CASL ] }
CASD __/ | / / |
| !
Ac ~As 0 | XEX Y1 {As = Don't Care) X@( Yz (As = Don't Cars%)
\1‘ Q 255 | Y24256
sc ——VW\'/_\_‘
X1 X2 Xa I X1 X2 X3 X1 X2 X3 |
-0 0 0 | 0
Alslc { AlB|C = alBlc = | |a
255 L—| 255 555 =] 255
NEE 256 ! NEE H 256 allc % ’ |2:56>
——— 511 | - 511 511 | 511
RAM SAM RAM SAM RAM SAM SAM
X1 Row Data Full Transfer | Upper SAM : Upper SAM : | Upper SAM :
| Half Transfer (X2 Row ) Half Transfer (X3 Row) | Serial Read
I Lower SAM : Lower SAM : l (X3 Row )
Serial Read (X1 Row) Serial Read (X1 Row ) | Lower SAM ;
No Operation
Figure 8. Split Read Transfer Abnormal Usage (Case 1)
1 [
RAS RT SAT I 1
| | NO SRT |
CASC } i l
CASU /| _/ , |
| | |
po-te XX 16 i X% Y1.(As = Dont Gare) |
T I

16 255 ' Y1+256 511 |0

sc ' WL
f —_
| X1 X2 X3 [ |
| S ° BRES
alBlc| [a|=> A
| s | Hm I gE
CEEE L OHE IR
| — 511 | 511 | 511
| RAM  SAM | SAM | sam
X1 Row Data Full Transfer |  Upper SAM : | Upper SAM : | Upper SAM
| Half Transfer (X2 Row) | Serial Read (X3 Row) | ~No Operation
) | Lower SAM :
| LowersAm: | Lower SAM : Senial Read
Serial Read (X1 Row } No Operation (X1 Row)

Figure 9. Split Read Transfer Abnormal Usage (Case 2)
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QsF X

X

tsTH {sTs tsth ts1s
| ! | |
Not Not
Allowed Period Allowed Penad Allowed Period Allowed Period Allowed Period

Figure 10. Split Transfer Cycle Limitation Period

Programmable Split SAM

In split SAM mode, SAM is divided into the lower half
and the upper half.

After the last address of each half SAM(255 or 511) is
accessed, the access will be changed one half of the
SAM to the other half (at the loaded TAP address).

This last address is called Stop Point.

The KM4216C/V257 offers user-programmable Stop
Point. The Stop Points and size of the resulting parti-
tions are shown in Table 2. The Stop Points and size of
the resulting partitions are shown in Table 2. The Stop
Points are set by performing CBRS cycle. The CBRS
cycle's condition is WB/WE low, DSF high at the falling
edge of RAS in CBR cycle and the Stop Point is deter-
mined by row address entering at this time.

The Stop Point will not become valid until a SRT cycle
is done. The Stop Point do not effect to SAM in normal
RT, RRT cycle.

In Figure 11. programmable split SAM operation is
shown. If a SRT cycle was done before the partition
boundary (383), the access will jump to the TAP
address(70) of the next half. Otherwise, the axxess will
continue in the same half until a SRT occurs or the
SAM half boundary (255, 511).

Note that the Stop Point may be changed at any time
by performing another CBRS, and new Stop Point will

not be valid until a SRT is performed. To reset Stop
Point, CBRR cycle must be performed. DBRR is a CBR
cycle with DSF low at the falling edge of RAS. The
CBRR wil take effect immediately; it does not require a
SRT to become active valid.

Table 2. Stop Point Setting Address

=g

ELECTRONICS

Stop Register= Store Address of Serial Access
Use on the Split Transter Cycle
Stop Pointer Set — CBRS Cycle
Number Stop Point Setting Address
of Stop | Partition
Points/Half As| A7| As| As| A4 | A3-Ao
1 (Ix256)x2 | x| 1| 1] 1] 1 x
2 2x128)x2 | x| O 1| 1| 1 X
4 @x64)x2 | x| 0| O 1| 1 x
8 8x32) x2 x| 0| 0] O] 1 X
16 (16x18)x2| x| 0| 0| O| O X
*Other Case=Inhibit
X=Don't Care
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM
DEVICE OPERATION (continued)
CBRS RT SAT No Split Transfer SRT
RAS |\ A \__J
G\ _J (U A W _J
(001111111) = 2 Stop Pont / Half
Ao - As XL127LORRN r X 25 KON rz ) 70 QRSN OOCAY e f_ss5 RN
WBL/WEL
quwauM \ \\
oTioE LA [~ W/ W
\
pse [ T
sP sP P\
sc AAAVAAVAVAVAVAVAVAVAY
jg,oa Previous Value Xaleaszx @@@E @@ @@@@ 456
QSF / \ / |
) Start Addr.
(351)
0 70 127 255 256 383 455 511
Tap = 70
Tap = 455
Figure 11. Programmable Split SAM operation

s u g
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY

CMOS VIDEO RAM

TIMING DIAGRAMS

READ CYCLE
——tac
tras —tae
T 3
RAS Z
ViL — 1
s tesh
tacp tasu
CASL  Vim — \ tcas /
CASU v, — / t lasg \ /
lasn | [ fRap
- tRar gy
tRan |
V!N -
Ao-Ag ROW
0 Ve — m ADDRESS COLUMN ADDRESS
i [ rl F=—tcan —= TL: trek
RCS RRH
VlH -
WBMWE
Vie — tron
tris =] "hhh—l ]
—_ Vin —
DT/OE
Vie —
t trer
Vo FSR
DSF
Vo —
— L toea
Ve bzo
'_ iN [
Vie — per— lcAC —a=f ]
Wo/DQo-~ tan toez
Wis/DQhs v o
aH —
L ouT OPEN VALID DATA-OUT
o —— LYY

s ey
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

FAST PAGE MODE READ CYCLE

trase i
- Vi — 7 3 ' 3
RAS \ . /
A — B
\ tec. tog—————— ~—trsn— t
cre " PN
r—— F~—— taco ter— =—1IcF ——i
=— tcast— hlcxas o teas ——]
e Vin — i
CASL \ N
m Ve — . = ltap -
A tesh IL‘ tral
\ tasc tasc tasc
Aant [-ICAN-T =t ar —=f —— = tcan ~=
Vin — ROW COLUMN COLUMM COLUMN
Ag-Ag v ADD ADDRESS ADDRESS ADDRESS
L L T —
I trcs tac: trcn
| tres tacn trcH Y‘ RRM
] I
5‘
WBAVE Vi — w
VIL -
trhs trem J
§
I / [T
Ve — . 3¢
' T
trsR tRFH
DSF M
Ve — Z
' |
toz
S0 lcpa tcpa
N Vi — X 4
v, — toea torr toga __tcﬁr toga torr
o ]
Wo~DQo ’tc_% toez tcac toez teac toez
Wi1s/DQis
tap —a] —tax —tes —~
l__ Vin = AN vaLD VALID S
ouTt OPEN \ DATA-OUT DATA-OUT L DATA-QUT
Voo —
| [RAC
M Don't Care
109
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PRELIMINARY

KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM
Truth Table for Write Cycle(1)
RAS CAS |CASLor WBL(U)/WEL(V)
FUNCTION '1 2 3 I s
WB/WE DSF WI/DQi 3 DSF Wi/DQi
(New Mask)
Normal write 1 0 X 0 Write Data
Masked Write 0 4} Write Mask 0 Masked Write Data
Block Write (No I/0 Mask) @ 1 0 x 1 Column Mask
Masked Block Write (4) 0 0 Write Mask 1 Column Mask
Load Mask Data Register 2) 1 1 0 Write Mask Data
Load Color Register 1 1 x 1 Color Data

Note:

(1) Reference truth table to determine the input signal states of *1, *2, *3, *4, and *5 for the write cycle timing dia-
gram on the following pages

(2) Old Mask data load

(3) Function table for Old Mask and New Mask

"1 *3
IF Note
WB/WE Wi/DQi
0 . Write using mask register data
Yes (Old Mask Data)
LMR 1 X Non Masked Write
Cycle Write using New Mask Data
Executed No 0 Mask Wi/DQi=0 Write Disable
Wi/DQi=1 Write Enable
1 X Non Masked Write
x : Don't Care
(4) Function Table for Block Write Column Mask
Column *5 IF
Address . . " .
A2 Al AD Lower Byte Upper Byte Wi/DQi=0 wi/DQi=1
0 0 0 Wo/DQo Wea/DQs
,0 o W1/DQu Wo/DQo
0 1 0 W2/DQ2 W10/DQ1o Color Register Data
0 1 1 W3/DQ3a W11/DQ11 No Change the are Write to the
1 0 0O Wa/DQs W12/DQh2 Internal Data Corresponding Column
1 0 1 Ws/DQs Wi13/DQ13 Address Location
t 1 0 We/DQs W14/DQ14
1 1 1 W7/DQ7 Wi1s/DQis

s v
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

EARLY WRITE CYCLE

tac

tRas 1RP —a—t
o Vi — F_!
RAS ViL — \t b \

CASL VIH — \ tcas / /
CASU Vi — \ 3 b,
a0 1RaL
tash | |tram tasc fcaH
Aoy ViH — Row ) F Column b
o8 viL — N _Address 4 9 Address
tewl -
tRwL
twsh | [tRwH twes
] o] = tweH—]
Vih — b twp
Vi — x 7 .

ooE ' XXXOXOUOUXXOCHXOOXA
ViL —

tFSR | | tRFH trsc
™ {CFH ——t
Vi — L
oy 2 S IOOIXXRXRIHIXX
i_.(os— [==—tOH—=]
VIH —
N Z ? s ROXXXOOQOKXXIXKXX
~W15/DQ15 Von —
L—out VoL — Open

m Don't Care

Note : In Block write cycle, only column address Aa~As are used.
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

LATE WRITE CYCLE

Irc

iRAS F?RP
VIH — 1
RAS ViL — \ JJ' \.—_
csk

l—— lcnP—J trco tRSH
CASL Vi — tcas /
CASU \<k /

d

viL —
f——tRAD tRAL
tasp | | tRAK tasc lcaH
]| o]
AgA ViH Row - Column R
08 ViL — Address Address P
tewe
twsr | | tawH (AL ~—=—
fo—a]| ] tRCs twp
— ViH —
WBAVE 1Y N
viL — K

tTHs | | tTHH toEH

{ [{
IS I \esc et 1CFH —er]

DSF Vi — F
'—-—los-—

toH —e—i

o™ 2 XK KOOOOOOOOOH s XQOQOCT0000
~W1s/DQ15 VOoH —
L—ourt VoL — Open

m Dont’ Care

Note : In Block write cycle, only column address As~As are used.

ELECTRONICS




PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

READ-WRITE/READ-MODIFY-WRITE CYCLE

tRWC

1RAS tap—=—
- e —
RAS ‘é'" = N N

L
tcrp lesk
tRco tRSH
CASL Vm — N Icas / 7 \
CASU Vi — 4 K y.
[—=— IrAD trRAL
tasi| | tran 1ASC lcaH
Vi — Row 4 Column *

Aghs v — Address A Adaress

tawL

trwD k———tcm
twp.

[={{RCS =

3
7l
< <
I
(!
s

5TioE Vin — \ X
ot Vie —

IESR| [tRFu lEsc

|- tCFH —aer]
)

L——‘ch:r
tozo
1Rac ToEA

s | | tMH e teac —e] [ tOED tps tDH

1 laa
Vin — dE | 2 .

N ViL — 3 @ | P s X
Wo/DQo ‘_ﬂ_ OEZ 1
~W1s5/Dhs ouT Von — ;&
VoL — A valid
Data-Out

m Don't Care

Note : In Block write cycle, only column address Aa~Ag are used.
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PRELIMINARY

KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

FAST PAGE MODE EARLY WRITE CYCLE

VoH —

ViH

RAS Vi

CASL Vin

CASU Vie

ViH

Ap-Ag Vi

[— ViH

WB/WE Vi

—_— Vik

BUGE

v

DSF v':

—IN Vi

Wo/DQo ViL

~W1s/DQ1s

L_our VoL —

tRaSP tap
tcRP tcsh tHPC tASH
taco toas —amd | tCP —a] |w—tCAS o= = ICP—erd tcas ~=—
p!
/ N / N / \
tasr| f=—RaD—=

tasc tcaH tcaH tasc
= ...11RAH A

How olumn
Address Address
lwsr| [trwn

towt
— twe
hiwcs WCH
tTHS! | trHH
|y
FSR | {tRFH tFsc lCFH tesc | | tCFH Iesc || tcFH
et
tos | | ton ps tOH
B I [ o5 l—tton | los || ton |os{{ ton
Open

m Don't Care

Note : In Block write cycle, only column address A3~As are used.
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

FAST PAGE MODE READ-MODIFY-WRITE CYCLE

RASP

S ViH — _’1\
Vie — b

tcrp tesk e thprwe tRSH
tRcD tcas~1 =— tcp—=—1 =—lcas—=={ [=—tCP— == tcas—=—y)
CASL Vih — I\ \ —
CASU viL — \ A -/ !l !L
tRAL
A0 a0 1caH tasc || tcan tasc 1CAH|
tasr tRAH ] I ]
Vih — Row 4 Column % Column g Column
Ao-As v — Address Address A Address Address
L 1
trRwpD

RAow
Address

ICWL e [ towL [—— [=—tcwL
! t ——
twsR| | tRwH AND twp AWD twp =T tawp twe
lcwp tcwb D
Vin — . X
WBAVE v — 1 \

ITHS | | 1THH
| |

S (U RV \ q

tFsA | | taFH tFsC tcry trsc | f|term trsc | [[ torn
VIH — @ m “ ’
DSF -2 ‘4 4 4
S viL — . £ "l P L f
tRac taa bon] [=—1pg F=—tAr DS tas tos
teac teac tcac tow
tms | | tme toEA ton tOEA loea
T toep ! toep toep !
Vi — R R = r
| amem— _< ‘3 "5 '5 5
l Vi — [
Wo/DQo |
~W1s/DQ15 toez \oEz 10€2
[, Vou — A r '\
VoL — s A
Valid Qut Valid Out Valid Qut

m Don't care

Note : In Block write cycle, only column address A3~Ag are used.

L1 v

ELECTRONICS

115




KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

RAS ONLY REFRESH CYCLE

DSF

Wo/DQo
~Wi1s/DQ1s

th ” |t
- ‘- 7 S
Vi :——/ tase | | taae U tRan
, tasn
" N T R

- R R

trig tran

lrHs

trsA tRFH

trsR

OPEN

0] son oune

L ns v

ELECTRONICS
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY

CMOS VIDEO RAM

HIDDEN REFRESH CYCLE

CASL
CASU

UJI
C
I

9
R

Wo-DQg
~Wi1s/DQ1s

trc tac
t
r——— tras ! tre trag =
Vin — 3 [ \
Vie —
terp
= trco trsH [~— tonr
VIH ]
Vi ~ —/ e tRAD ] \
tasr _1221 _(H_AL_F
[CAH
Vi = x" ROW COLUMN y
Vi — ADDRESS ADDRESS \
tasc e
Vi J |
[
Vi trcs )——lnwu
tTHs trun —_—
Vin — ]
Vi = —'/ trsR | |tReH ] l [ |
Vin —
Vii T 1 T
] i
togz -t toea JtoFFRAS)
[~ torr=] toac fo—o toez
Von — X R 3
VALID DATA-QUT t___
VoL = e f touz A
e—tan
lRac

m Don't Care

s uig
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

CAS BEFORE RAS REFRESH CYCLE

AgAg

DSF

Wo/DQo ~
W1s/DQus

Vin —

ViL —

Vil —
Vi —

Vin —

ViL =

ViH —
VL —

Vih —
ViL —

ViH —
ViL —

VoH —
VoL —

|~ trp —

trc

r—-—lnp—-

/- F==—tRPC
lcsr

\

A

_/

tcHR /

,
1ASR

tRaH

D0COCON

C

twsR tawH

IHXXXOXXOARXOOCOORAAXC

tRFH

toFF

KA

— 3

7T

Open

m Don't Care

CAS-BEFORE-RAS REFRESH CYCLE FUNCTION TABLE

FUNCTION CODE LOGIC STATES
A B C
CAS-BEFORE-RAS REFRESH CYCLE (Reset All Options) CBRR X 0 X
CAS-BEFORE-RAS REFRESH CYCLE (Stop Register Set) CBRS 0 1 STOP Address
CAS-BEFORE-RAS REFRESH CYCLE (No Reset) CBRN 1 1 X

s u g
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

CAS-BEFORE-RAS SELF REFRESH CYCLE

tAP ———— f—— tRPs——=|
tR,
ViH —
s N / N
ViL— =——tarC tesa
~——1RrPC
r=—1CHs
CASL VY —
CASU viL —
torF
Wo/DQs  VoH — -
~Wi1s/DQ15 vg —

m Don't Care

*CBR SELF REFRESH CYCLE IS APPLICABLE WITH CBRR, CBRS, OR CBRN CYCLE

WELECTRDNICS
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY

CMOS VIDEO RAM

CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

-
Vin ‘

tras

"—hwq

VIL - 7
Vi, —
CASL ™ tcas
CASU Vy — ) S 7
, tFSA 1RFH : tRaL
r——' ASC - tC‘H _ﬂ
Vi —
Aa~As V" COLUMN ADDRESS|
L -
Vv — A p'
DSF _
Vi
t tark
AA
READ CYCLE tacs e tack
N Vie —
WEANE
VL — tron
toea
OTIOE Vin — y
v = X A
i——— toer
b te1z torz —o
WoDQo Vo — " VALID DATA-OUT
-Wis/DQis Vo OPEN WA - E——
tawe
twsR| |t
WRITE CYCLE wer| vy o
Vi — ues r=————twcn N
' Vie —
) 0 T ]
DT/OE "
L —
tus tMH tos tom
WoDQo Ve — MASK AN
~Wis/DQis v, _ DATA-IN VALID DA

READ-MODIFY-WRITE CYCLE

Vie —

tawp

tow. H

tewo

twsR| |tRwH
wPB

teac

toea

toeo

teac

toez

ez

tos

/3

BAWE
[afleld Vin—
Vi —
Wo/DQo | Vo —
~Wis/DQis | v,
Vi —
Vi —

tMH

et

tms

MASK
DATA-IN

VALID DATA-OUT —

o

o KRR

DATA'IN AVAVAVAAYAVAVAYANAVAN

m DON'T CARE

L1 v
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

SPLIT READ TRANSFER CYCLE

RAS

DSF

sC

SQo-~SQ1s

QSF

Vin
I

Vin
L

XS

/N

S (I NS

AV

~1r:

_t,ip_ tRan _LE,__ o 4‘ SH
VA AAYAYA S & AN ROW SAM START Y AVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV,
~SEAEEND % oo 1 JRCGOOOIIEILK

A0~A7 " TAP

twss ! Ag Dont Care

tis

trin
trrn

511 n n+1
(255) (n+256} (n+257)

1

P+256
(P)

254 | 255
(510) (511)

..

tsop =

- 510 511 n
L — 1254) {255) {n+256)
tsap

[~

Faa

7
L
; Low SAM 0-255

L Upper SAM 256-511
Note: SE= "

% Dont” Care

L msurg
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY

CMOS VIDEO RAM

REAL TIME READ TRANSFER CYCLE

ViH
Al

RAS viL
cAsL Vm
CASU v

Vi

Ao-hg "
Vi

__V
WBWE
L

. VYn

DT'OE

viL

DSF Vi
ViL

Wo/DQo  Vou ~

~Wis/DQ1s Vou
\
sc H
Vi

VoH
SQo~SQhs VoL

Von
QSF

VoL —

'—_'
RAS R

F

_: tcRe
f—— IRCD ——y
— —=—{RAD—=—]
43R | |lpan asc
ASC [e—end

tRSH

7
1

=tcan = tRAL—

Someom MR

\

BN

tcTH—=— |=———1TRP

tRTH

P=—1t1pP

NAAAAAAAANNAAAAAAARN VY Y X X
/. R EEXENK

AO_AliT:Ap TAVAY FAVAVAVAVAV,
BB, XX

- | BRSSO

_—r

Iscc

tsc

Iscp trsL trsp

r"——lSCC'_—

/N / N

pee— 1S CA—wed

/ /

N4\

Ly

150K |

trap

L tsoH
1SCA ~ee=

: X Valid Dala-Out X

!

L =N

Valia Data-Out ‘( Vald Data-Out X Valid Data-Out X Valid Data-Out _‘
!
.

Previous Row Data

New Row Data

TAP MSB (As)

Note. SE=V_

m Don't Care

L5 urg
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

READ TRANSFER CYCLE

o ——tas — ~
P taas ‘np——!
w N /
RAS v -
} p— S
= —— taco trer
j I
CASL Vi = teas
CASU v, — 7\\*- i l r / \_
e tanp— —— tas |
N ' 1
tran tas - h P ]
Viu — T Y
Ag A v FEss SAM START ADORESS 0000 ¢ ><>( XK
. Ag-Ag TAP
. Vi ) / % Y\/‘r )(‘/‘f ¥ Y‘/‘/\'Y\/‘ % X ) /‘5)(‘ XX XK /\ NOXX XXX AN
WBWE -, - 7\‘ ARSI IAHAKKANIIIIIXAANRKHAX /\NY AXIINIEEAAS
_[r
Filrr——-l‘
i8]
broe 7 T - XX I K KNS X XA KX x
DT OE . )\X\ 3 XX >Vxx &5 ‘XX;Y,A&X
. ]
[{- Tasp
lrsm tasn
Ve TN 4 T s
DSF A (X
ve =AM CAARAX X IAXHA XA RIS AOCE,
for treg
bR — N
WoDQu~ Yo — B |
Wis/DQu1s VoL — I
— b trp [
| togy ‘_[»:r,rv lsc t.cp
|
_ —
sc ;’” A \ INHIBIT RISING TRANSIENT \L _/ i / \
trap tsca 5o
| .
VoH —
SQo~SQ1s VoL — Valid Data-Out X Valid Data-Out
| —_——tcor———=
r* trRaD
Vop — ' i
QSF E X TAP MSB (A8)
Voo — e

Note. SE=V,, m Dont Care
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KM4216C257/L/F, KM4216V257/L/F

PRELIMINARY
CMOS VIDEO RAM

SERIAL READ CYCLE (SE=Vnw)

RAS

sC

SQo-~SQ1s

VoL

—

tros trrn
[ 4 ROXIOOOXROO
ALY RN
tsce tsce tsco tsec tsce |
tsc Isc tsc tsc tsc
tsce tscp tscp tscp tscp
- \ Z n-2 \ / n-1 n / n+1 n+2
— h o
tsce tsca tsca lsca tsca tsca
tsom tson tson tsom tsom
x VALID _x VALID x VALID VALID VALID VALID
DATA-OUT DATA-OUT DATA-QUT DATA-QUT DATA-QUT DATA-QUT
— n-2 n-1 n n+1 n+2
Note: SE=V|_

SERIAL READ CYCLE (SE Controlied Outputs)

J— Vi — p
3
Vi —
trus trin
— V — X
oroE " KXAX (
Vi —
tscc tsce tsce tsce tsce l
tsc tsc tsc tsc tsc
s / \ \
vy — n-3 n-2 \ n-1 \ ’Z n _/ n+1 n+2
b tsce l-_‘l
scP tsce tsce tsce tscp
tsep
—_— VIH -_
SE / \
VIL —_
tsca tsca tsca Isca
tson tsez tsea tson tson
Vou — >< VALID VALID 7 VALID x VALID VALID
SQo~-SQ1s Vo DATA-OUT )\ DATA-OUT }—OPEN DATA-OUT DATA-OUT DATA-QUT
R y 3 A
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-QUT
><><> Don't Care
124
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PRELIMINARY
KM4216C257/L/F, KM4216V257/L/F CMOS VIDEO RAM

PACKAGE DIMENSIONS

Units: Millimeters
64 Pin Plastic Shrink Small Out Line Package

25.98

0.45
26.08 0.55
BHAARAABABHBARHABRAHAAABABAAAAERA T_ [
o) b
o

HHEHHHHHHEHEEHHEEdEHHRHHEHEEEEE pra—

70(64) Pin Plastic Thin Small Out Line Package (Type Il Forward)

23.39 0.40

2359 060
BAHARAARHARARARR BEAARAAARAAAAAAR J:__
2|8
o
HobHbBREEBEBEEHOY a)=ja)a]a)=]a)a]s1a)E]s)a s]ala] _
. 0.10
025
090  1.20MAX
[ 1w
L

3
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