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KM428C64 CMOS VIDEO RAM

64K X 8 Bit CMOS Video RAM
FEATURES

- Dual port Architecture
64K x 8 bits RAM port
256 x 8 bits SAM port

- Performance range :

GENERAL DESCRIPTION

The Samsung KM428C64 is a CMOS 64K x 8 bit Dual Port
DRAM. It consists of a 64K x 8 dynamic random access
memory (RAM) port and 256 x 8 static serial access memory
(SAM) port. The RAM and SAM ports operate asynchronously
except during data transfer between the ports.

Speed
Parameter P -7 -8 -10 The RAM array consists of 256 bit rows of 2048 bits.
- It operates like a conventional 64K x 8 CMOS DRAM.
RAM access time (trac) 70ns | 80ns | 100ns The RAM port has a write per bit mask capability.
RAM access time (tcac) 20ns 20ns 25ns The SAM 256 bit high d shift
- e port consists of four 256 bit high speed shi

RAM cycle time {tac) 130ns | 150ns | 180ns registers that are connected to the RAM array through a 2048
| RAM page mode cycle {trc) | 45ns | S0ns 60ns bit data transfer gate. The SAM port has serial read and write

SAM access time (tsca) 20ns | 20ns 25ns capabilities.

SAM cycAIe time (tscc) 25ns 25ns 30ns Data may be internally transferred bi-directionally between

RAM active current 85mA | 80mA | 70mA the RAM and SAM ports using read or write transfers.

SAM active current 45mA | 40mA | 40mA

Refresh is accomplished by familiar DRAM refresh modes.
The KM428C64 supports RAS-only, Hidden, and CAS
-before-RAS refresh for the RAM port. The SAM port does
not require refresh.

- Fast Page Mode

- RAM Read, Write, Read-Modify-Write

- Serial Read and Serial Write

- Read Transfer and Write Transfer

- Real time read transfer capability

- Write per bit masking on RAM write cycles

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

- Common Data I/Q Using three state RAM Output
control

- All Inputs and Qutputs TTL Compatible

- Refresh: 256 Cycle/dms

All inputs and [/O's are TTL level compatible. All address
lines and data inputs are latched on chip to simplify sys-
tem design. The outputs are unlatched to allow greater
system flexibility.

- Single +5V+ 10% Supply Voltage Pin Name Pin Function
- Plastic 40-Pin 400 mil SOJ I
SC Serial Clock
SDQo-SDQ7 Serial Data Input/ Output
OP VIEWS, :
PIN CONFIGURATION =WS) STIoE Data Transfer / Oulput Enable
40 Pin 400 mil SOJ WB/MWE Write Per Bit/Write Enable
s[4 40, VSS1 RAS Row Address Strobe
D00 2] 39, SDQ7 CAS Column Address Strobe
S001{ 3] ag] S0Qs Wo/DQo-W7/DQ7 | Data Write Mask / Input / Qutput
oo o SE Serial Enable
BT/0E [ 35 SE Ao-A7 Address Inputs
‘W"/DQ"LE 34 WaiDQr | Voc Power (+5V)
wWi/DQ1( g 331 We/DQs
WeiDQz 3] 32] W=/DQs Vss Ground B
Wa/DQs 19, 31] Wa/DQs N.C No Connection
VCCt [LT QQJ V882
WB/WE 12 g N.C.
N.C. 13| 8] N.C.
RS (14] 27| TAS
N.C.|15 | N.C.
N.C. [1 25 Ao
ABM j Ay
As [1: & 2;1; Az

s ugg

ELECTRONICS

84




SAMSUNG ELECTRONICS INC

KM428C64

LE7E D EH 7964142 D01L508 E’EU M SMGK

CMOS VIDEO RAM

FUNCTIONAL BLOCK DIAGRAM
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ABSOLUTE MAXIMUM RATINGS*

Item \ Symbol Rating }‘ Unit ‘

Voltage on Any Pin Relative to Vss VIN,VouT o -1 t0+70 v ‘

Voltage on Supply Rclative to Ves | Vee 110470 . v ‘

| Storage Temperature 1 _ Tsig ) 55 to + 150 | T B
Power Dissipation N  Pp ] 1 i J w
| Short Circuit Output Current ; los I 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 operational sections of this data sheet. Exposure to absolute
maximum rating conditions for extended periods may affect device reliability.

RECOMMENDED OPERAT|NG CONDITIONS (Voltage reference to Vss, TA=0 to 70 Q

Item Symbol Min Typ | Max Unit
| Supply Voitage NVee 4B 5.0 55 v
_Ground Vs 0 _ N T A
|_Input High Voltage R 24 - 6.5 . v
Input Low Voltage ViL -1.0 - 0.8 \

DC AND OPERATING CHARACTERISTICS

(Recommended operating conditions unless otherwise noted)

‘ ; KM428C64 | i

Parameter (RAM Port) SAM port | Symbol -—- T ; Unit |

‘ .7 8 -10 i

Operating Current* | Standby Icct | 85 80 700 mA !

(RAS and CAS Cycling @tRC=min) Active | lcciA 180 | 120 | 110 mA |
Standby RAS.CAS,DT/OE, SE= Vi, Standby |lcce | 5 5] 51 mA

' TS AOE Pl N ; j |

i Current WB/WE =V SE = Vi, SC=Cycling ' Active lcceA 45 40 40, mA
| RAS Only Refresh Current* Standby lecs. | 85 80 | 70 i mA
(CAS=Vi, RAS Cycling @ tRC=min) _Active | lccsA L 130 | 120 110 mA
Fast Page Mode Current* _Standby | Iccs | 65 l © 60 | 50 mA
| (RAS=Vi, CAS Cycling @ tPC=min)  Acive | lesA 110 . 100 . 90 mA
(ES‘-Before—R_AS Refresh Current* _ Standby ; lccs . 85 80 70 mA
(RAS and CAS CyC“I’lg @tRC:min) Active lccsA 130 120 E 110 mA
Data Transfer Current* _ Standby : lccs P18 110 | 100 mA

(RAS and CAS Cycling @ tRC=min) Active lceA . 160 | 150 . 140 | mA |

*NOTE: Real values are dependent on output loading and cycle rates. Specified values are obtained with the output open.
lcc is specified as average current.
In lcet, loes address transition should be changed only while RAS = ViL.
In lccs address transition should be changed only once while CAS = Vin.

o :
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KM428C64 CMOS VIDEO RAM

I N P UT/ OUTPUT C U R R E NT (Recommended operating conditions unless otherwise noted.)

T T
Item | Symbol Min “ Max Unit 1
Input Leakage Current (Any Input 0<ViN<6.5V, i : ‘
all other pins nat under test=0 volts.) e } 10 ‘ 10 ‘ e A
} Il
Output Leakage Current (Data out is disabled, ] ) ‘ 4\
OV < Vour <5.5V) lo ‘J 10 10 nA
Output High Voltage Level | Vou ‘ 24 R \ v
(RAM lon=-2mA, SAM lon=-2mA) ; ‘
Output Low Voltage Level | VoL ‘ 0.4 ‘ A\
| (RAM lou=2mA, SAM loL=2mA) ; | 1
CAPACITANCE (Ta=257C)
Item i Symbof Min Max l‘ Unit l
Input Capacitance (Ao~A7) | Cin 2 6 | pF ]
Input_Gapacitance (RAS, CAS, WB/WE, G i : i
DT/OE, SE, SC) | e 2 ? PF
input/Output Capacitance (Wo/DQo~W7/DQy) Coa 2 7 | pF
——— ;
Input/Output Capacitance (SDQo~SDQ7) [ Csoa ! 2 7 | pF
AC CHARACTERISTICS (0 c<Ta<70 ©, Voc=5.0V+10%, See notes 1,2) .
T 1
[ | : 70ns 80ns 100ns P
Parameter Symbol | T T . - Unit|Notes.
| | Min_ | Max Min | Max Min | Max : |
r ' : :
Random read or write cycle time tre 130 ‘ 150 180 '4"“5 L
Read-modify-write cycle time tawc . 175 200 | 240 | ns Jr
v : : ; L
; Fast page mode cycle time l‘ trc { 45| 50__ 60 ns |
Fast page mode read-modify-write teAwc | 85 2 | 115 ns
[ ra 1 -
Access time from RAS . trac ! ‘ 70 80 100  ns, 34
Access time from CAS ‘ toac | \ 20 20 25 . ns [ 4
! ' )
Access time from column address \ taa 35 i 40 50 | ns ‘ 3,11
| Access time from CAS precharge '; teea | 40 | 45 55 | nsi 3
. CAS 1o output in Low-Z N toz [ 3 i lons i 3
Output buffer turn-off delay torr |3 15 } 3 15 3 | iil ns 7
Transition time (rise and fall) % T ; 3 50 l 3 50 3 50 ns . 2
= il eiioly - : | ! g :
RAS precharge time | e 1 50 I 60 70 . ns
RAS pulse width \ tRas 70 10K 80 10K 100~ 10K | ns i
RAS pulse width (fast page mode) 1 trASP ‘ 70 % 100K 80 100K 100 100K ’ ns |
FAS hold time s 20 | 20 25 Y
CAS hold time [ tesH ¢ 70 80 100 I ns
CAS pulse width [ fcas ! 20 . 10K 120 10K 25 10K ns
87
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AC C HARACTERISTICS (Continued)

1 70ns r 8ons ‘ 100ns |
Parameter Symbol — ; T ‘ T Unit’ Notes
| Min | Max Min . Max | Min Max J
. RAS to CAS delay time tRcD 20 | 5 | 25 | 60 25 75 [ ns | 56
| RAS to column addr. delay time tRAD 15 35 | 20 40 20 50 ns| 11
CAS to RAS precharge time | teme 5 5 5 ns
CAS precharge time teen 10 10 15 | ns
CAS precharge time (fast page mode) tep 10 10 15 ns
Row addr. set-up time tasa 0 [t} 0 ns
| Row Addr. hold time tRAH 10 15 15 ns |
. Column addr. set-up time tasc 0 0 | 0 ns
| Column addr. hold time tcan 15 15 25 ns
| Column addr. hold referenced to RAS tan 55 60 75 ns ||
Column addr. to RAS lead time tRAL 35 40 | 50 | | ns
| Read command set-u_;J time tRes 0 0 o : 0 ns
Read command hold referenced to CAS |  trcw 0 0 0 ns 9
Read command hold referenced to RAS | tAru 0 0 0 ns 9
Write command hoid time tweh 15 15 ~20 ns
Write command hold referenced to RAS | twer | 55 60 75 .| ns
Write command pulse width twp 15 | 15 20 ns
Write command to RAS lead time tRWL | 15 20 25 ns | |
Write command to CAS lead time fowe 1 15 20 P25 ns | |
Data set-up time 1os 0 X 1} 0 ns 10
| Data hold time toH 15 15 20 ns 10
| Data hold referenced to RAS toHR 55 60 75 ns
Write command set-up time ) twes 0 0 0 . ns 8
CAS to WE delay towp 45 45 | 50 " ns 8
RAS to WE delay | tawo 95 105 130 ns | 8 |
Column addr. to WE delay time 1 tawp 60 65 80 ns 8
CAS set-up time (C-B-R refresh) tesA 10 10 10 ns
CAS hold time (C-B-R refresh) tcHR 10 10 20 ns
RAS precharge to CAS hold time trRPG 10 10 10 . ns
| RAS hold time referenced to OE tRoH 20 20 20 ns
Access time from output enable toga ) 20 20 25 | ns
Output enable to data input delay toeo 15 15 20 ns
Output buffer turnoff delay from OE toez 3 15 3 15 3 20 ns 7
Output enable command hold time toeH 15 15 20 ns
Data to CAS delay toze 0 0 0 ns
Data to output enable delay tozo 0 0 0 : ns
Refresh period (256 cycle) I 1REF ,4 4 ! 4 ms
WB set-up time I‘ twsh 0 0 j 0 ns
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AC CHARACTERISTICS (continued)

Parameter Symbol —— 79ns 8ns 100ns Unit Notes!
Min Max Min Max Min Max

|WB hold time o | tws 10 | | 10 ] 15 ] ns

Write per bit mask data set-up time ﬁ tms 0 0 1 0 ns
, Write per bit mask data hold time f‘,"‘” 10 15 | 115 ] ns -
| T high set-up time | tis 0 0 0 ns ]‘
BT high hold time e | 10 s s ns 1
DT low set-up time | tis 0 0 0 ns

DT low hold time T 10 ) 15 15 ns

5T 235 ns

(el ime read vansten o |60 65 &0 s

DT low hold ref. to CAS ot 20 25 30 ns |

(real time read transfer) |
e e s | « | -
| SE set-up time referenced to RAS | tesn 0 0 | 0 ns
SEhold time referenced to BAS ~ tren 10 ! 15 15 ns

DT to RAS precharge time | trRp 50 1 60 70 ] ns
DT precharge time tre 20 25 30 ns

RAS to first SC delay (read transfer) tRsp 70 80 © 100 ns | |
CAS to first SC delay (read transfer) tesp 3 | 35 50 ns

Col. addr. to first SC delay (read transfer) tasp 0 | 40 55 ns

Last SC to DT lead time sl | 5 N | 5 cons

DT to first SC delay time (read transfer) | trso 10 15 15 ns N
Last SC to RAS set-up time (serial input)| tsms 30 30 30 ns |
| RAS to first SC delay time (serial input)  temp 20 25 25 I ns

RAS to serial input delay time ! tsop 40 50 50 L ons

Serial input to first SC delay time tszs 0 | Q 0 | ns
'SC cycte time tscc | 95 ] 2 30 | ns
ISC pulse width (SC high time) tse 7 ) 7 10 ) ns

SC precharge (SC low time) .| tsce 7 7 10 ns
Access time from SC tsca | 20 20 . 25 !''ns| 4
Serial output hold time from SC Ptson | 5 ° 5 5 . ns
| Serial input set-up time tsps 0 ) Q | 0 | ns
| Serial input hold time tsbH 15 Y 15 20 ns
Access time from SE tsea . 20 20 25 ns 4
SE pulse width tse 20 25 | 25 ns

SE precharge time | tsep 20 } 25 25 ’ ns
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AC CHARACTERISTICS (continued)

( Parameter Symbol - *779 " = "EQ§’ o oms ‘ Unit | Notes
: | Min | Max Min Max Min Max

‘g{ria’@y}put urn-off fromSE | tsez ,,L 3, 15 3 15 3 15 | ns 7
Serialinput to SE delay time s 0 AT S P l os |

‘ Serial write enable set-up time tsws 5 5 P05 t‘ ] \l ns | ]
~ Serial write enable hald time tewn 15 L1 L2 L ns |

. Serial write disable set-up time tewis ‘ 5 [ 5 71 ns

Serial write disable hold time tsWiH 15 15 20 ' ns

NOTES
. An initial pause of 200us is required after power-up
followed by any 8 RAS,8SC cycles before proper device

-

operation is achieved.  If the internal refresh counter is
used a minimum of 8 CAS-before-RAS initialization cycles
are required instead of 8 RAS cycles.

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

3.RAM port outputs are measured with a load equivalent to
1 TTL load and 50pF.

Dout comparator level:Vor/VoL =2.0V / 0.8V

4.SAM port outputs are measured with a load equivalent to
1 TTL load and 30pF.

Dout comparator level: VorfVoL= 2.0/0.8V.

5. Operation within the treo(max) limit insures that tRac(max)
can be met. The taco(max) is specified as a reference
point only: If taco is greater than the specified trco(max)
limit, then access time is controlled exclusively by tcac.

6. Assumes that tRCD > tRCD(max)

7.The parameters, torr(max), toez{max), tspz(max) and
tsez(max), define the which
achieves the open circuit condition and are not referenced

time at the output

to Vor or VoL.

8. The twcs, tRwp, towo and tawp are non restrictive
They are included in the data
characteristics only. If

operating parameters.
as electrical
twes > twes(min) the cycle is an early write cycle and the

sheet

data out pin will remain high impedance for the duration
of the cycle. If towo = tewn(min) and trwp > trwo(min) and
tawp = taws(min), then the cycle is a read-write cycle and
the data out will contain the data read from the selected
address. If neither of the above conditions are
satisfied, the condition of the data out is indeterminate.
9. Either trcr or trri must be satisfied for a read cycle.

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

11, Operation within the tRabmax) limit insured that treo(max)
can be met. The tran{max) is specified as a reference
point only. [f the trap is greater than the specified
traD(max) limit, then access time is controlled by taa.

12. Input pulse levels are from 0.0V to 3.0Volts
All timing measurements are referenced from ViL (max)

and ViH(min) with transition time = 3.0ns

——3.0v

2.4V

0.8V
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DEVICE OPERATION

The KM428C64 contains 524,288 memory locations.
Sixteen address bits are required to address a particular
8bit word in the memory array. Since the KM428C64 has

only 8 address input pins, time multiplexed addressing is

used to input 8 row and 8 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 column address inputs.

Operation of the KM428C64 begins by strobing in a valid
row address with RAS while CAS remains high.

Then the address on the 8 address input pins is changed
from a row address to a column address and is strobed in
by CAS.  This is the beginning of any KM428C64 cycle in
which a memaory 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.
Ancther cycle can be initiated after RAS remains high long
enough to satisfy the RAS precharge time (tr) 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 operation and
data integrity. Once a cycle is initiated by bringing RAS low,
it must not be aborted prior to satisfying the minimum RAS
and CAS pulse widths.

In addition, a new cycle must not begin until the minimum
RAS precharge time, tre, has been satisfied. Once a
cycle begins, internal clocks and other circuits within the
KM428C64 begin a complex sequence of events.

If the sequence is broken by violating minimum timing
requirement, loss of data integrity can occur.

Read -
A read cycle is achieved by maintaining WB/WE high during

a RAS / CAS cycle. The access time is normally 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 trep (max) and if the column

address is valid before tran (max) then the access time to
valid data is specified by taac (min). However, if CAS goes
low after trco (max) or the column address becomes valid
after trap (Max), access is specified by tcac or taa

The KM428C64 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 tcea.

Write

The KM428C64 can perform early write and read-modify
-write cycles. The difference between these cycles is in the
state of data-out and is determined by the timing relationship
between WB/WE, DT/OE and CAS. In any type of write
cycle. Data-in must be valid at or before the falling edge of
WB/WE, whichever is later.

Fast Page Mode

Fast page mode provides high speed read,write or read-
modify-write access to all memory celis within a selected
row. These cycles may be mixed in any order. A fast page
mode cycle begins with a normal cycle. Then, while RAS is
kept 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.

Writer-Per-Bit

The write-per-bit function selectively controls the internal
write-enable circuits of the RAM port. When WEB/WE is held
“low" at the falling edge of RAS, during a random access
operation, the write-mask is enabled. At the same time, the
mask data on the Wi/DQi pins is latched onto the write-mask
register (WM1). When a "0" is sensed on any of the Wi/DQi
pins, their corresponding write circuits are disabled and new
data will not be written.

When a "1" is sensed on any of the Wi/DQi pins, their
corresponding write circuits will remain enabled so that new
data is written. The write mask data is valid for only one
cycle the truth table of the write-per-bit function are shown in
table 1.

Table 1. Truth table for write-per-bit function
RAS CAS DT/OE WB/WE Wwi/DQi FUNCTION
H H H * WRITE ENABLE
_\' 1 WRITE ENABLE
H H L :
0 WRITE MASK
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DEVICE OPERATION (continued)

Data Output

The KM428C64 has a three-state output buffer which are
controlled by CAS and DT/OE. When either CAS or DT/OE
is high (ViH) the output is in the high impedance (Hi-2) state.
In any cycle in which valid data appears at the output goes
into the low impedance state in a time specified by tcz after
the falling edge of CAS. Invalid data may be present at the
output during the time after tcLz and before the valid data
appears at the output. The timing parameter tcac, trac and
taa specify when the valid data will be present at the output.
The valid data remains at the output until CAS returns high.
This is true even if a new RAS cycle occurs (as in hidden
refresh). Each of the KM428C64 operating cycles is listed
below after the corresponding output state produced by the
cycle.

Valid Output Data: Read, Read-Modify-Write, Hidden
refresh, Fast page mode Read, Fast Page Mode Read-
Modify-Write.

Refresh

The data in the KM428C64 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 256 rows every 4 ms. Any
operation cycle performed in the RAM port refreshes the
2048 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 256 row address, (Ao ~ A7).

CAS-before-RAS Refresh: The KM428C64 has CAS-
before-RAS on-chip refresh capability that eliminates the
need for external refresh addresses. If CAS is held low for
the specified set up time (tcsr) before RAS goes low the
on-chip refresh circuitry is enabled. An internal refresh
operation automatically occurs. 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.

Hidden Refresh:A hidden refresh cycle may be performed
while maintaining the latest valid data at the output by
extending the CAS active time and cycling RAS.

The KM428C64 hidden refresh cycle is actually a CAS-
before-RAS refresh cycle within an extended read cycle.
The refresh row address is the preferred method.

Transfer Operation

1. Normal Write/Read Transfer.
(SAM —» RAM / RAM — SAM)

2. Pseudo Write Transfer (Switches serial port from serial
Read to serial Write. No actual data transfer takes place
between the RAM and the SAM).

3. Real Time Read Transfer (On the fly Read Transfer
Operation).

Read-Transfer Cycle

A read-transfer consists of loading a selected row of data
from the RAM array into the SAM register.

A read-transfer is accomplished by holding CAS high, DT/OE
low and WB/WE high at the falling edge of RAS. The row
address selected at the falling edge of RAS determines the
RAM row to be transferred into the SAM.

The actual data transfer completed at the rising edge of
DT/OE. When the transfer is completed, the SDQ lines are
set into the output mode.

In a read/real-time read-transfer cycle, the transfer of a new
row of data is completed at the rising edge of DT/OE and
becomes valid on the SDQ lines after the specified access
time tsca from the rising edge of the subsequent serial clock
(SC) cycle. The start address of the serial pointer of the SAM
is determined by the column address selected at the falling
edge of CAS

Write Transfer Cycle

-A write transfer cycle consist of loading the content of the

SAM data register into a selected row of RAM array. A write
transfer is accomplished by CAS high, DT/OE low, WB/WE
low and SE low at the falling edge of RAS. The row address
selected at the falling edge of RAS determines the RAM row
address into which the data will be transferred. The column
address selected at the falling edge of CAS determines the
start address of the serial pointer of the SAM. After the write
transfer is completed, the SDQ lines are in the input mode so
that serial data synchronized with SC can be {oaded. When
consecutive write transfer operations are performed, there as
a delay in availability between the last bit of the previous row
and the first bit of the new row. Consequently the SC clock
must be held at a constant ViLor Vi after the SC precharge
time tscp has seen satisfied, a rising edge of the SC clock

until after a specified delay tsrp from the falling edge of RAS.

s gy
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DEVICE OPERATION (Continued)
Table 2. Truth table for Transfer operation

RAS €AS T/OE | WB/WE | SE
H L H *
_\_ H L L L
_ H L L H

FUNCTION TRANSFER DIRECTION
Read transfer cycle RAM — SAM
Write transfer cycle SAM — RAM

Pseudo write transfer cycle —

Pseudo Write Transfer Cycle

The pseudo write transfer cycle switches SDQ lines
from serial read mode to serial write mode. It doesn't
perform data transfer. A pseudo write transfer is
accomplished by haiding CAS high, DT/OE low,
WB/MWE low and SE high at the falling edge of RAS.
The pseudo write transfer cycle must be performed
after a read transfer cycle if the subsequent operation is a
write transfer cycle. There is a timing delay associated
with the switching of the SDQ lines from serial output
mode to serial input mode. During this period, the SC
clock must be held at a constant Vi. or Vin after the tsc
precharge time has been satisfied. A rising edge of the SC
clock must not occur untit after the specified delay tsro from
the rising edge of RAS.

Serial Clock (SC)

All operation of the SAM port are synchronized with the
serial clock SC. Data is shifted in or out of the SAM
registers at the rising edge of SC. in a serial read, the
output data becomes valid on the SDQ pins after the
maximum specified serial access time tsca from the rising
edge of SC. The serial clock SC also increments the 8 bit
serial pointer which is used to select the SAM address. The
pointer address is incremented in a wrap around mode to
selact sequential locations after the starting location which
is determined by the column address in the read transfer
cycle.

Serial Input/ Output (SDQO ~ SDQ7)

Serial input and serial output share common |/O pins. Serial
input or output mode is determined by the most recent
transfer cycle. When a read transfer cycle is performed, the
SAM port is in the output mode. When a pseudo write
transfer is performed, the SAM port operation is switched
from output mode to input mode. During subsequent write
transfer cycle, the SAM port remains is the input mode.

Power - up
An initial pause of 200 usec is required, after power-up

- followed by 8 initialization cycles before proper device

operation is assured.

sy
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TIMING DIAGRAMS
READ CYCLE
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L tasn | [T tRe0
taan 1HAL_'—_+

Ve — ROW
Rorkr Vie — m ADDRESS COLUMN ADDRESS
~ = tFKCH

‘ ’ ! ~—tcaH —| I

trcs

Vi — troH —%

t‘fn-«s’ “YTHH“I I
moe - R0 /
T/0E
' Vie — 1,
bz0 |
— toea
Vih —
™ Vi — E b toac ——| | tore
WO/IOOO ¢ toez
W0, AR
Von — |-'t°"Z
LOUT — OPEN VALID DATA-QUT }__—
Vou — trac
WRITE CYCLE (EARLY WRITE)
tre
tras -l
RAS Vip — \ tar Z
Vi — x \
tcap
tesh teen
trco task
cas T tasc \ toss
Viie — ~—trap 4
tasr taan traL ~
Ap-hy VM T ROW COLUMN
Ve — ADDRESS ADDRESS

twsr L——l }——— tawn —ﬁ— tweH
R 11 G e A S
v I—tT—HS— ———1 tran twcn [ 'CWL'J :!
DT/OE v'” : 55555?
. tug o] fo—ood tham H'DS ;—10»-«—
Vi _ Y AVAVAVAVAVAVAVAVAVAVAVAY, AV, \YAY,
o SRR o XN o R R
~W7/DQ; Vor — ’_% tona e

L out OPEN

m Don't Care

> :
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SAMSUNG ELECTRONICS INC L?E D WM 7964142 0016518 18T EESNGK
KM428C64 CMOS VIDEO RAM

TIMING DlAGRAMS (Continued)
WRITE CYCLE (OE CONTROLLED WRITE)

——1tre

tre

—tRas
Vi — 03

RAS N e / \
vV —
- terp 1
csH teen
treo trsn
tasc \ \ te j N
F— trao
tasr tran

th -

CAS Vin —
Vie —

tcan

Vi —
o~ TR o SO

ADDRESS ADDRESS e
twsa | | tRwn [=— towt
= trwL

e e i

Vi — —
tris 4IL1WCR]T ——‘1 toen
i RS
tig f—t i tos pee—nry Ltm—«—-‘
o TR e omns A e o B R
W;/DQ7 Vor toHr

out - OPEN
Voo —

Vi —

READ-WRITE/READ-MODIFY-WRITE CYCLE

tras

Viy — _—'3\ tam k
RAS Vi — L

tere

tesh tepn 4
tacp trsn
— VYm — teas
CAS v e tRap———] \
[ o

.

tasr tRAH . - s —
ASC {=—ri ——tcan ——
Vi — 1 . SN \VAVAVAVAVAVAVAVAVAVAVAVAVAVAN
I I
twsr ’j"ﬁh | t[‘qcs tewo ¢1C¥VL
[ ~ lRwL
WewE Vo —mﬁw T oo N OB
Vip — x

t;
trHs T RWD -._.l toen
4

|

toeo ; los
f=—tms -| tan toze —= l— |——4 ton
tozo toea —
- r VALID
WMI DATA - e
) = toac —= toez
Wo/DQon L —tan

W7/DQ7

]
9
&l

mi

< <
=5
[
%

E
=

Rac —

-
Von — VALID N

L our OPEN DATA-OUT /™

- taz

Dor't Care

o %
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SAMSUNG ELECTRONICS INC E?E D EE 7?9L4l42 001b519 01k I SMGK
KM428C64 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
PAGE MODE READ CYCLE

tre

S \, e N

tec - tagH —=

t
tcre e toco ——| ’_ toe e tep —] _ﬂ_'_‘

toast— f=——rtcas » — teas —=] .

— Vih — 8 /

CAS

Vi — -’-‘RAD——-‘ E
r_f»\ia_ tosm = traL
tasc tasc

—jt t
taan I—?CAH—— ik iy . toan — t=—toan —=
Vi — ROW  COLUMN COLUMM ¢ COLUMN
Ao-A7 ADD ADDRESS ADDRESS ADDRESS
Vie — ~ A — .
[ trcs tre tack
tre tren tach L tran
S
wewe T ‘{X&
Vi —
trHs trin
—_— v, -
DT/OE ‘” y
Vi — 4¥
tozo
tepa topa
N b 44
Vi _ / toea torr toea torr tora | lore
I—w |.oFF, 2 —
Viu t t t t ! Dt
CAC Ok CAaC ‘OEZ CAC | OF7
Wo/DQqo pm—adi ;__— [p—
~W;/DQ; o tag —e| R P —tas —d
'_ Vor — AN VALID 1 vALID / vaLD
ouT v OPEN } DATA-OUT DATA-OUT 1 DATA-OUT
oL —
taac ~— towz torz
terz .

M Don't Care

e :
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SAMSUNG ELECTRONICS INC B?E D EH ?9b41lu42 D01b520 838 EESNMGK
KM428C64 CMOS VIDEO RAM

T|M|NG DlAGRAMS (Continued)
PAGE MODE WRITE CYCLE (EARLY WRITE)

N tre
RASP
—_ Yy — b tam
RAS \
v, — 46
tcpp [t tee teen
.——- ——hco—'——‘ top — top—=mt [=— thsH —=
Ve \——chs— g——‘CAS—— ) ——toas—-] (
CAS . - oo [\ J Y
s
tesh r—tean — |l trac
tasn than  tasc toan tasc tasc | [~ toan—
AoA Vi = ROW COLUMN COLUMN COLUMN
0"A7 v _ LADD ADDRESS ADDRESS \ ADDRESS
L
1
twer = twon — twewn
twsr  [tawn  twc twen twe : wes| [ T
— — Vie N et twe —— F—1 twp —— 1 twe
WB/WE WpPB
Vi — T ¢
"Ti trum towe | tow, "“‘ tcwr\——’
\=
] : " -

! ' —
tus tmH tos ton tos ton tos ton
Vin = ) VALID VALID VALID
r’ IN v % WMi DATAIN DATA-IN DATA-IN
L
Wo/DQo b
~W,/DQ7 onA
Von —
L ouT OPEN e
Voo —
Don't Care

o w
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SANSUNG ELECTRONICS INC b7E D M 7964142 001b521 774 MESNGK
KM428C64 CMOS VIDEO RAM

TIMING DIAGRAMS {Continued)
PAGE MODE READ-MODIFY-WRITY CYCLE

tRase tap
tag ———
— Vi — tosm
RAS \
Vi —
taco teawe . terwe 'CPI trsH
— [¢ tea teas
CAS
Vi — S
t
- tasc tas tow
R t t
tasr p—toan —=— SN = tcan = sl ——1CAH'_4 b= trwL —
A Vi — ROW KA COLUMN COLUMN COLUMN
Ao-A7 v ADD ADDRESS ADDRESS ADDRESS
o=
tawn
b traL |
WSR twp twe wp
— e Vin — Y
WB/WE % WPB ? \ L \ L \ L
Vie — —— towp ——— tewn tewn
tawo
trrm |,
tTH
, "
BT/0E Vi y |
Vi — 1
twn| | tozo tos tozo | tos
toze toen N
2 = DH
tus I I_D_C toeo tor i Ttosc et
[— Vie — l“'tﬂEk l——1tOEA
Wo/DQo WM1 | Joac | ]_'.EE.S. VALID | teac | |,’°_EZ_ VALID
~W,/DQ7 tan DATA-IN tas DATA-IN
Von — . |
|—OUT \ ) \ p——————
Voo — Y y
frac VAUD DATA-OUT VALID DATA-OUT
s A .
tcz cLz

tez
Don't Care

e :
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SAMSUNG ELECTRONICS INC G?E D WM ?79bu4lu2 DOlL522 OO0 MESMGK
KM428C64 CMOS VIDEO RAM

T'MING DlAGRAMS (Continued)
RAS ONLY REFRESH CYCLE

tac

tras

- Vin
T \ / AN
i teap trec tcre
P Vin —
cAs _ /
Vi tasr tran
Ve — ROW
Ag-Ay v ROW ADDRESS ADDRESS
Lo

R e

<
I

WB/WE

Lims trim
—_— Vi —
DT/OE v
[
Wo/DQy Vou —
~W;/DQ; OPEN

Voo =

CAS BEFORE RAS REFRESH

tre tre
t;
tras il

RAS N / -S Z \

Ve — r——t ]

" " tern | (fesr 1RPG [t

tong ———— I..ﬂ

. Vo tosR
CAS ! ;

Vo — / )

Vi —
Vi —

WB/WE

<
I

torF

e -0 ’o’o’o’o’o’o’o’o’o’o’o’o’o“m’o’o’o’o’o’o’o’o’o’o’o’o’o’o’ GO0

Wo/DQp Von —~ y

OPEN
WWiDQr v »

DON'T CARE
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SAMSUNG ELECTRONICS INC L7E D WM ?9L4l42 001L523 547 EESMGK
KM428C64 CMOS VIDEO RAM

TIMING DIAGRAMS (continued)
CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE

f—trp
_ Vig — !S tras
RAS vy — g
t —]
_{Eﬂ b teyr —— teet tasH
e Vg — )t S t
CAS cAs
V\L - I 7
. trar
ASC -—tc,m——’
Vin —
Aa~A7 v COLUMN ADDRESS
-
t tRRH
aA
READ CYCLE es | | o]
[ Vin —
WE/WE "
Vie — tron
{oea
Vi —
BTIOE "
V’L -
l——— torr
—tewz } toez —
Vou — 4
Wo/DQo~
VALID DATA-QUT
Wr/DQr Vou — OPEN : B
. trw
WRITE CYCLE twsr| [tRwH tom
Vs — twes ~
O B v
w— 4
y I 1 [
DT/OE "
Vie —
tms tMH tos town
Wa/DQe~ Vin — MASK
oy v _ yaron VALID DATA-IN
tow
READ-MODIFY-WRITE CYCLE . .
twsh] |tRWH [ AWD‘: .
cwn twe
= Vi —
e T O
VVL - t
An
il toea
OT/OE V= S /
Vi — toeo
! ton
teac toez | tos
) tez -
WoDGe- Vo~
WrDQr ' VoL — ¢ /
i s | | e VALID DATA-OUT —

MI e R R . i IR TR
. DSF =DON'T CARE
m DON'T CARE
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SAMSUNG ELECTRONICS INC G?E D W ?79bL4lu42 00Lk524 443 MESMGK
KM428C64 CMOS VIDEO RAM

TlMING DIAGRAMS (Continued)
HIDDEN REFRESH CYCLE

the tac :
tras b=- trp tras il
Viy — t 9
RAS N “H—‘| / N N
Vi —
tere T
— taon ————thsu—] terr |'_'CPN ——|
cAs - Vi
Vi — .—/ bee—tRAD k
tasm tRan traL
= = tcan
Ag-Ar Vin — ROW COLUMN
Vii — \ ADDRESS \_ ADDRESS
tasc feed trem | twsr
v | | .
WB/WE L
Vi tacs W = trwn
; t
THs THH P—
BT/OF Vi —
Vi —
togz ﬁl toea L— }-——‘ torr
= tore= teac pome togz =
Vo — )
Wo/DQo o ) VALID DATA-OUT h—
~WIDQT vy, — £ toz {
b tan —=d

@ Don't Care

ELECTRONICS



SAMSUNG ELECTRONICS INC L7E D WM 79b41u42 001bk525 31T MESMNGK

KM428C64 | ~ CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
READ TRANSFER CYCLE

tac
tras tre
o Vi — N tan e \
RAS “ - \ ’Z \_
tere Tesn
treo trsh
1
_ Vi — p tcas
CAS Ve — _/ \“_ ’/ /
I |
1_tasr tran }RAD tasc _ICAHIR_A_L_‘ 1
Vi — ROW ; VAVAVAVAVVAVAVAVAVavAvAvAvAv. i
Ag-A7 " m ADDRESSj@k SAM START ADDRESS @.‘.‘.0’0’0’0‘%0‘0.%‘.0‘0"‘%\
Aa~Ar: TAP
twsr trwH |
wewe ™ T
Vi —
|
trap
b=—trp I
| tns trin L]
oroe T M ROOOCOOEK XX XXX XXX
T - ; NQUHOXAKAOXAKAK
o tasp
tore teso
Wo/DQo Vi — X =
e W hm— 1750 —wn tsce
Isrs tscp tsc tscp
I
sc \;': : j‘ tsi \ INHIBIT RISING TRANSIANT \ / \_ ] /‘_\_
. tsns tsr»ld tszs
Vi = VALD VAVAVAVAVAV AV VAVAVAVAV.VV.V.Vavavavave: &
D, T e ath e atae:
SDQg tsca tson
~SDQ;
Vou — - 5
Low %o X
oL — .
Note: SE=V;_
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SAMSUNG ELECTRONICS INC L7E D EH 79k4l42 00lb52eb 256 EMSMGK
KM428C64 CMOS VIDEO RAM

TlMlNG DIAGRAMS (Continued)
REAL TIME READ TRANSFER CYCLE

tac
tras trp
_ Ve — X tan
RAS ;
Vi — \r JZ
tesk
terp T
taco tasn
[}
o Vih — \\ fcas /
Vi — / X ! 2
—t————(mn " traL %
t
ASR RAH ASC tCAH
- ¥ J ¥ Y AVAVAVAVAVAVAVAVAVAVAVAVAVAVAY
Ac-A Vin ROW SAM START ADDRESS Q”“.’..‘.‘%""“."‘%%’."Q,
ATy - ADDRESS ) . £ OUAAAAAAAAAAAAAAS
Ac~Ar: TAP
twsr tawn tarn ﬁ
—— Vi — 4 b
WB/WE
Vi — |
tern trap
=
_._hp_.‘
trs |
e Viw — ATH /L
DT/0OE
Vie —
I—*‘OFF
WolDQ,  VH T
~“WADQr
—lscc trsL trsp
tso_ | tsce
Vi — A
SC
Vi — p
VlH -
N OPEN
|—— Vi~ tsca tsca
SDQy tsom tson
~SDQ;
L Vom — ./ vaup R vALD VALID VALID X VALID
our ., = DATA-OUT | DATA-OUT DATA-OUT DATA-OUT DATA-OUT
Previous Row Data New Row Data

Note: SE=V, m Don't Care
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SAMNSUNG ELECTRONICS INC L?E D W 7964142 001k527 192 EMINGK
KM428C64 CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
PSEUDO WRITE TRANSFER CYCLE

trc

tras tre

e z.l.: : —5\ tas ) /L——x‘
= 77 N S
’ —trao thal JI

tas tran tasc et —]
wewe
weE | %L&- R R e

_‘o_IFF_.._
tsrs tsce tsc * tscp !

SC \\:: : J/_‘ o Inhibit Rising Transiant \ 72‘ i

|

te I'H"' tRen taw:
0 XXX

Vou ~ zts _— LY YN Y NA VALD VALID
323007 tsca
SR O (O
Serial Qutput Data E Serial input Data

@ Don't Care

ELECTRONICS




SAMSUNG ELECTRONICS INC  L7E D N ?9b4142 D01b523 029 EESMGK
KM428C64 CMOS VIDEO RAM

T'M'NG DIAGRAMS (Continued)
WRITE TRANSFER CYCLE

tac
thas trp
RAS :\H : :\L tan Z‘ \
’ ) tcre tesu
treo tHSlﬂ
N Vi — tcas / /
CAS /
Ve — [=—tra0 —= l
tash tran tasc L :z:: ] |
Viy — S ~ A NV VVYYVVVVV VAN
o 2GR BBtness A o e s R
Ao~vAz: TAP
twsn tawn
_—— Vin —
WB/WE
Vi —
trs trun
—_—— Vin —
OT/OE
ViL — K
| tms |
torr - twn
Wo/DQ Vin — b w1 R
NSVT/DOQ7 Vi — DATA ¢ OPEN tsro -— tscc
tsrs tsep tsc | tscp |
SC VIH _ I ’_
\ / \ Inhibit Rising Transient \ Z
- | tsc N 7
tsws
_ Vi tesr tren
SE - YOV A A aYA e YA YA AYaVAVA A AVaVAVAVAVAYA
. CEUOOSSSSSSBISSEONNON. |
SoH
tsos tson . tsos
Vin = ‘T

IN - VALID ]
v, VALID

’— " >< paTAIN X N DATAIN |

$DQ, i '

~SDQ; ‘ ; |

i
Previous ————

\
Row Data | i—— New Row Data
1 ]
Vo — ! i
out ; ;

OPEN
@ Don't Care
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SAMSUNG ELECTRONICS INC

KM428C64

L7E D EE 79b4142 0016529 ThkS W SMGK

CMOS VIDEO RAM

TIMING DIAGRAMS (Continued)
SERIAL WRITE CYCLE (SE Controlled Inputs)

RAS

sC

iN

SDQg
~8DQ;

\— out

|

trns

TR

tsee

tscc

= tscc

tsc

O\

n-1

tsc

tse

L
n-2 /
= tawin —=

'——— tsep

b= Ttawn
tawis

5w
ey

VS

I tswr: —
tswig

n+2

1T

tsce

fee— tgwH —=—

]

SERIAL WRITE CYCLE (SE=V)L)

RAS

sC

SDQy
~SDQ;

Vin
Vi

4
tse - —~—|:SE — fe—tsg ————
; t
tops ts?f.l taos i tw”—J, tsos },= SmL—J.
’ x VALID m " VALID VALID
Q” N DATA-N DATAIN DATAIN )
n-2 (n—1) MASKED (n+ 1) MASKED n+2
tsze tsze tsze
OPEN
trns trHH

tsce tsce tsec tsee tsce !
tec tsc tsc tsc tsc
\ Z n-2 \ Z n-1 / n % Z n+1 z n+2 \
7 x by K
tsom tsoH tspH tson
tsce tscp tsce tscp tscp tscp

tsos tsos teus tsos tsos

VALID W VALID VALID VALID VALID *M
- - TA- DATA-IN DATA-IN

DATA-IN ) L8 DATA-IN p DATA-IN - \

n-2 n-1 n n+1 n+2
Note: SE=V_
Don’t Care

L s ungg

ELECTRONICS

106



SAMSUNG ELECTRONICS INC

KM428C64

E7E D EH 7964142 DDLL530 747 EMSIMNGK

CMOS VIDEO RAM

SERIAL READ CYCLE (SE=V)

R v -
RAS " x /
Vi —
trns trun
PR — Vin — R
DT/QE
Vi —
tsce tsee tsce tsce tsce |
tsc tsc tse tec tsc
tscp tsce tscp tsce tsce
se Vi, — \ [ n-2 n—1 n / n+1 n+2
Vie — X X
tsce tsca tsca tsca tsca tsca
tson tson tsan tson tson
Vou VALID N~ vaLD VALID VALID VALID VALID
i%%}’b v >< DATA.OUT DATA-OUT DATA-QUT _J\ DATA-OUT DATA-OUT DATA-OUT
o —
I n-2 n-1 n n+1 n+2
Note: SE=V|_
SERIAL READ CYCLE (SE Controlled Outputs)
J— Vig —
RAS
V\L -
trs b
—_— v‘H -
DT/QE
Vie —
tsce tsce tsoc tsce tsce |
tsc tsc tsc tsc tec
VIH - F =
sc v n-3 Z n-2 f n-1 \ n \ n+1 \ n+2
L e f
t
tsce tscp Scr tscp tsce tsce
tsep
— V\H d
5 / x
Vi —
Vi —
IN OPEN
r Vi — tsca tsca tsca tsca
SDQq t, t; t t
~SDQ, SOH se7 tsEa soH SOH
l__ o Vo — VALID VALID VALID VALID ] VALID
uT DATA-OUT DATA-OUT OPEN DATA-OUT DATA-OUT DATA-QUT
Voo — x A
n-3 n-2 n-1 n n+1 n+2
VALID
DATA-OUT
Don't Care
107
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SAMSUNG ELECTRONICS INC L7E D MWW 7964142 0DLL531 613 MESNGK
KM428C64 CMOS VIDEO RAM

PACKAGES DIMENSION

40 LEAD PLASTIC SMALL OUT LINE J FORM PACKAGE Unit: Inches (milimeters)

I 1.020(25.91) N (STAND * OFF)

« 0.025 (0.54) 0.008 (0.20)
1.030(26.16) ’ MAX 0.012 (0.30)
’7—)3 e — v

mimieiaieieialnil il ol o il wi el

= 4

A_T

A 2 J
e D ) 0 O N 6 N G N A Y J N G N D G v
0.026(0.66
(0.66) | 0148 3.76)
0.032(0.81) MAX

L o U T ' L ) L
0.040(1.02) 0.050(1.27) 0.016(0.41)
————— e | ——————
max, typ. 0.020(0.51)
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