
KM424C256 

256K x 4 Bit CMOS VIDEO RAM 
FEATURES 
• Dual Port Architecture 

256K x 4 bits RAM port 
512 x 4 bits SAM port 

• Performance range: 

Item -8 -10 -12 

RAM access time (tRAc) 80ns 100ns 120ns 
RAM access time (tcAc) 25ns 25ns 30ns 

I

RAM cycle time (tRcl I 150ns I 180ns 1220ns , 
RAM page mode cycle (tpc) 50ns 60ns 7 5ns 
SAM access time 25ns 25ns 35ns 

I

' SAM cycle time I 30ns 

1 

30ns 

1 

40ns i 

RAM act~ve current 80mA 65mA 55mA 
SAM active current 45mA 40mA 35mA 
iRAM & SAM standby 

1 
3mAi 3mA

1 
3mA 1 

• 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 110 using three state RAM output control 
• All inputs and outputs TTL and CMOS compatible 
• Refresh: 512cycles/8ms 
• Single + SV ± 10% supply voltage 
• Plastic 28-pin 400 mil SOJ and ZIP 
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CMOS VIDEO. RAM 

GENERAL DESCRIPTION 
The Samsung KM424C256 is a CMOS 256K x 4 bit 

Dual Port DRAM. It consists of a 256K x 4 dynamic ran­
dom access memory (RAM) port and 512 x 4 static serial 
access memory (SAM) port. The RAM and SAM ports 
operate asynchronously except during data transfer bet­
ween the ports. 

The RAM array consists of 512 rows of 2048 bits. It 
operates like a conventional 256K x 4 CMOS DRAM. The 
RAM port has a write per bit mask capability. 

The SAM port consists of four 512 bit high speed shift 
registers that are connected to the RAM array through 
a 2048 bit data transfer gate. The SAM port has serial 
read and write capabilities. 

Data may be internally transferred bi-directionally be­
tween the RAM and SAM ports using read or write 
transfers. 

Refresh is accomplished by familiar DRAM refresh 
modes. The KM424C256 supports RAS-only, Hidden, and 
GAS-before-RAS refresh for the RAM port. The SAM port 
does not require refresh. 

All inputs and I/O's are TIL and CMOS level compati­
ble. All address lines and Data Inputs are latched on chip 
to simplify system design. The outputs are unlatched 
to allow greater system flexibility 

PIN CONFIGURATIONS (Top Views) 

SC N.C 

SDQO W3/DQ3 
SDQ2 

OT/OE Vss 

WO/DQO soao 

W1/DQ1 OT/OE 

WB/WE W1/D01 
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AB 
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SOJ 

I Pin Name Pin Function I 

t--1 s_c ____ .... l _S_e_ria_l_C_l_oc-=-k _____ I 
I SD00-SDQ3 I Serial Data Input/Output I 

I 

DT/OE I Data Transfer/ · I 
Output Enable 

[WBJWE-~I w-~rite-P_er. Bit/W._rit_e_E_n_a_b_le-1 

~ I Row Addressstr0bel 
~ I Column Address Strobe I 

I 
W0/DQ0- I Data Write Mask/ I 

W)DQ3 Input/Output I 

I 
SE I Serial Enable I 
Ao-As I Address Inputs I 

Vee I Power ( + 5V) 

I Vss I Ground 
N.C. I No Connection 

W2/DQ2 
SE 
SDQ3 
SC 
SDQ1 
WO/DQO 
WB/WE 
RAS 
A6 
A4 

A? 
A2 
AO 
GAS 
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KM424C256 CMOS VIDEO RAM 

ABSOLUTE MAXIMUM RATINGS* 

Item Symbol Rating Unit 

Voltage on Any Pin Relative to Vss V1N, Vour -1 to + 7.0 v 
Voltage on Vee Supply Relative to Vss Vee -1 to + 7.0 v 
Storage Temperature T.st9 -55 to + 150 oc 
Power Dissipation Po 1 w 
Short Circuit Output Current los 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 OPERATING CONDITIONS (Voltage referenced to Vss, TA=O to 70°C) 

Item Symbol Min Typ Max l Unit 

Supply Voltage Vee 4.5 5.0 5.5 v 
Ground Vss 0 0 0 v 
Input High Voltage V1H 2.4 - 6.5 v 
Input Low Voltage V1L -1.0 - 0.8 v 

DC AND OPERATING CHARACTERISTICS 
~Recommended operating conditions unless otherwise noted) 

KM424C256 
Parameter (Ram Port) Sam Port Symbol Unit 

-8 -10 -12 

~ating Current* Standby lcc1 80 65 55 mA 
(RAS and CAS Cycling@ tRc=min) Active lcc1A 120 100 85 mA 

Standby I RAS, GAS, OT/OE 1 SE= V1H, SC= V1L Standby lcc2 3 3 3 mA 

Current WB/WE = V1H J SE= V 1L, SC= Cycling Active lcc2A 45 40 35 mA 

RAS Only Refresh Current* Standby lcc3 80 65 55 mA 
(GAS= V1H, RAS Cycling @ tRc =min) Active lcc3A 120 100 85 mA 

Fast Page Mode Current* Standby lcC4 55 50 40 mA 
(RAS= V1L, GAS Cycling @ tpc =min) Active lcC4A 100 85 70 mA 

GAS-Before-RAS Refresh Current* Standby Ices 80 65 55 mA 
(RAS and OAS Cycling @ tRc =min) Active lccsA 120 100 85 mA 

Data Transfer Current* Standby Ices 90 75 65 mA 
(RAS and GAS Cycling@ tRc=min) Active lccsA 130 110 95 mA 

*NOTE: lcc1/A, lcc3/A, lcc4/A, lcc5/A and lcc5/A are dependent on output loading and cycle rates. Specified values 
are obtained with the output open, Ice is specified as an average current. 

INPUT/OUTPUT CURRENTS (Recommended operating conditions unless otherwise noted.) 

Item Symbol Min Max Unit 

Input Leakage Current (Any input O~V1N::s;6.5V, 
liL -10 10 µA 

all other pins not under test= 0 volts.) 

Output Leakage Current (Data out is disabled, loL -10 10 µA 
OV ~VOUT ~5.5V) 

Output High Voltage Level VoH 2.4 - v 
(RAM loH = - 5mA; SAM loH = - 2mA) 

Output Low Voltage level VoL - 0.4 v 
(RAM loL = 4.2mA, SAM loL = 2mA) 

···SAMSUNG ccs . 
Electronics 
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KM424C256 CMOS VIDEO RAM 

CAPACITANCE (TA = 25°C) 

Item Symbol Min Max Unit 

Input Capacitance (Ao-A8) C1N1 - 6 pF 

Input Capacitance (RAS, CAS, WB/WE, 
C1N2 - 7 pF DT/OE, SE, SC) 

Input/Output Capacitance (WO/DQO-W3/DQ3) Coo - 7 pF 

Input/Output Capacitance (SDQO-SDQ3) Csoa - 7 pF 

AC CHARACTERISTICS (0°C~TA~70°C, Vcc=5.0V±10%, See notes 1,2) 

KM424C256·8 KM424C256·10 KM424C256·12 
Parameter Symbol 1---~-----+-~-----+--~----< Unit Notes 

Min Max Min Max Min Max 

Random read or write cycle time tRc 150 180 220 ns 

Read-modify-write cycle time tRwc 205 245 295 ns 

Fast page mode cycle time tpc 50 60 75 ns 

Fast page mode read-modify-write tPRWC 1 05 1 25 145 ns 

Access time from RAS tRAC 80 100 120 ns 3,4 

Access time from CAS tcAc 25 25 30 ns 4 

Access time from column address tAA 45 50 60 ns 3, 11 

Access time from CAS precharge tcPA 50 55 65 ns 3 
f--------------------------+------1---+------i---i-----+--+------+-----+-- -
CAS to output in Low-Z tcLZ 5 5 5 ns 3 

Output buffer turn-off delay toFF 0 20 0 30 0 35 ns 7 

rT_r_a_ns_it_io_n __ ti_m_e_(_ri_se_a_n_d_f_al_l) ______ ~_h ___ -+-__ 3-+--~·-·5_0-+-_3-+-___ 5_0-+---3-+--___ 5_0-1--n_s-+-__ 2__, 

RAS precharge time tRP 60 70 90 ns 

RAS pulse width tRAS 80 10,000 100 10,000 120 10,000 ns 

~ p~se width (Fast page mod~_--+-_t_RA_S_P~_8_0~1_0_0_.o_o_o-+--1_0_0~1_0_0_.o_o_o--+--1_2_0-+--1_0_0_.o_o_o---+-_n_s-+---~ 

~R_A_S_h __ o_ld_tim_e _________ ~~~tR_S_H_+-_2_5+----f--2_5--+------t---3_0-t-----+--n_s---+---------1 
CAS hold time tcsH 80 1 00 1 20 ns 

CAS pulse width tcAs 25 25 30 ns 
1--------------------------+------t-----+-----+----+------+---+----+----+------l 
RAS to CAS delay time tRCD 25 55 25 75 25 90 ns 5,6 

rR_A_S_to_c_o_lu_m_n_ad_d_r_e_s_s_d_e_la_y_t_im_e ___ +---t_RAD __ -+-_2_0--+--___ 3_5-+-_2_0-+-__ 5_0-+-_2_0-+-___ 6_0-+--_ns---+_1_1---1 

CAS to RAS precharge time tcRP 10 10 10 ns 

CAS precharge time tcPN 15 15 20 ns 

CAS precharge time (Fast page) tcp 10 15 20 ns 

Row address set-up time tAsR 0 0 0 ns 

Row address hold time tRAH 15 15 15 ns 

Column address set-up time tAsc 0 0 0 ns 

Column address hold time tcAH 15 20 25 ns 

Column address hold referenced to RAS tAR 65 75 85 ns 

Column Address to RAS lead time tRAL 40 50 60 ns 

Read command set-up time tRcs 0 0 0 ns 

Read command hold referenced to CAS tRcH 0 0 0 ns 9 

Read command hold referenced to RAS tRRH 10 10 10 ns 9 

Write command hold time twcH 20 20 25 ns 

c8SAMSUNG 
Electronics 
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KM424C256 CMOS VIDEO RAM 

STANDARD OPERATION (Continued) 

KM424C256·8 KM424C256·10 KM424C256·12 
Parameter Symbol 1---.-----+---.-----+---.----1 Unit Notes 

Min Max Min Max Min Max 

Write command holod referenced to RAS twcR 65 75 85 ns 

Write command pulse width twp 20 20 25 ns 

Write command to RAS lead time tRwL 20 25 30 ns 

Write command to CAS lead time tcwL 20 25 30 ns 

Data set-up time tos O O 0 ns 1 O ----+---+---+-------t----t-----+---+----+---+-----1 
Data hold time toH 20 20 25 ns 10 

Data hold referenced to RAS toHR 65 75 85 ns 

Write command set-up time ·-------+_t_w_c_s _ _.,___o_--+-- . -------+---0-+-----1--0-1----+-n_s-+ __ 8_ 
CAS to WE delay tcwo 55 60 70 ns 8 
l--------=-------·-----+--'----+----+-----+----+---·--+---+-------1----1--_J 

RAS to WE delay tRwD 11 0 1 35 1 60 ns 8 1--------=-----------+----'-:_;_---t----+--------t--t------+---+----+---+-----I 
C~umnad~ess~~d~ay_ti_m_e ___ ~_~_w_o_-+-_7_5-+-----~------+-1_0_0+----1--n_s-+-_8~ 
GAS setup time (C-8-R refresh) tcsR 1 O 1 O 1 O ns 

CAS hold time (C-8-R refresh) tcHR 15 20 25 ns 

RAS precharge to CAS hold time tRPC 1 0 1 0 1 0 ns 

RAS hold time referenced to OE tRoH ~ 
25 

~.PL ___ -11_2 __ 0-+-----1-1 _n_s--+-l ----1! 

Access time from output enable toEA \ \ 25 30 ns 
-t---T-----+---+-----+---+----+--+----1 

Output enable to ~ata input delay ______ _,__to __ E_D_-+-_1_5-+--- 20 ~--------+-ns---+----+ 
7 Output buffer turnoff delay from OE toEz 0 20 0 25 O 30 ns 

-----+---+-----+---+----l 
Output enable command hold time toEH 20 25 30 ns 
-------------------+-------- ---+------+---+--·-----+---+----+---+-----I 

Data to CAS delay tozc 0 0 O ns 
-+----f----f--------t----t----+--+-----1 

Data to output enable delay tozo O O O ns 
-----+-------+--- --------t-----t-----+---+-------11-----11------< 

Refresh period (512 cycles) tREF 8 8 8 ms 
---+------ --+--- _____ __._ _ ___.___ ·-----t----t----+---1------1 

~W_8_s __ e_t_-u_p_t_im_e ______________ twsR_-t---~-------t'---0-+-----+---0+------+-n_s-+-----i 
W8 hold time tRwH 15 15 20 ns 
1---------------------+----+---+------+--+----+--+----+--+-----1 
Write per bit mask data set-up tMs O O O ns 

Write per bit mask data hold tMH 1 5 1 5 20 ns 
~ t------t---t-----+--+----+---+-----1----\-----l 

DT high set-up time trns 0 0 0 ns 
I-----·-------------------+--------+-----+-----+---+-----+---+----+---+---~ 

DT hig~~ld ti~-------- --+-_h_H_H_,___1_5-+-- ----+-1 _5+-----1--2_0-+-___ _,_n_s---+---! 
DT low set-up time hLS O O O ns 

DT low hold time hLH 1 5 1 5 20 ns --------·- ------·· -----+----->----+-----+----+----+--+----1---1------4 
DT low hold ref to RAS 

tRTH 80 80 95 ns 
Jreal time read tra_n--=sf=e=r)'---------l------+--·--+-----+--+-------+---+-----1----1-----l 
DT low hold ref to CAS 

tcTH 30 30 35 ns 
Jr_e __ a_l_tim_e __ r_e_a_d __ tr_a_n_sf_e_r) _______ -----+-------t----+----+--r----+---+-----+---+----+ 

DT low hold ref to col addr 
(real time read transfer) 

c8SAMSUNG 
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KM424C256 CMOS VIDEO RAM 

STANDARD OPERATION (Continued) 

KM424C256·8 KM424C256·10 KM424C256·12 
Parameter Symbol 1-------.--------1-----.-----+-~--- Unit Notes 

Min Max Min Max Min Max 

SE set-up referenc;ed to RA_~-- ___ t_E __ s_R __ -+-_O-+----+---O+-----t----0-+-----+--ns 
1 SE hold time referenced to RAS tREH 1 0 15 20 ns 
i OT high to RAS hi;h delay tim-~ - ------+--t-TR_o __ -+ --1o- - -_____ __j__1 _0_j___ _____ _j__1_0_-+------+--n-s--+-----

!_o-f high ~C2~Shiq~ci_e __ la-'--y __ t_im_e ________ -1--t_rc'-o--+-_1_o_J_ ___ +--_1_0+-----t---1_0_,_ ___ -+-_n_s---1----< 

I
' OT precharge time +-t:i"_P ___ 2_!)_ 30 ~-------+--ns---+---
. RAS to fi~~tSCdelay (read tra~sfer) tRso 1 00 100 1 20 ns 
I - ------ - ---- -- - -- ---- --+-----+-----1----1-~---+---+----+----+-------
CAS to first SC delay (read transfer) tcso 40 50 60 
1---- ~ -----+-------+------+-------+----+------t----t----+---+----
~~_g_!o __ OT_le_ac.i_ __ tim_e ______ _j__tr_S_L _ _,___ ___ o_,___ ___ -+-_o-+-----+--0-+----+--n-s--+--

1 ns 

BT to first SC de~(_r-_eac.i_ ~ransfer) __ ~T-~g __ -+-_1_5-+----+--2_0-+-----+--2_0-+----+--n_s-+---

1 L~~!-~_9_to RAS s~_-_up ( s_e!i~~-i~put) ____ t_s __ Rs __ -+-_2_5-+-----+--3_0-+-----+--4_0--+-----+-n_s--+-------

f RAS to seri~ input d_e_~~Y~------+--t~so_o_-+-_4_0-+-----+---5_0+-----1---6_0-+-----+-n_s-+--
1 Serial out buffer turn-off delay from RAS tsoz 1 0 40 1 0 50 1 0 60 ns 7 
!(pseudo write trans_fe_r_) ________ t------+----+----+---+-------+----+----+---+----
I Ser~al_i~put~fir~_ SC delay tszs 0 0 0 ns 

f ~-C:~~-~ tilTl_~----- __ _ ---+-_t_s_c_c_+--3_0-+-----+--3_0-+----+---4_0+-----t---n_s-+---

,1- SC pul~e _ _';Vidth (SC high ___ t_im_e __ ) _______ -+-t_s_c_--+-_1_0--+-----+--1_0-+----+---1 _5-1-------+-ns---+----j 
SC precharge (SC low time) tscP 10 10 15 ns 

[ Acce&s ti~;fr;-~ SC_______ tscA 25 25 35 ns 4 

~S_e_l"ial_outp_u~_l'191c:J_tifl)e f_ro_m_S_C _____ -1--t~so-=-H--+-_5-+----+---5+-----t----5-+-----+--n_s---1----1 
~ Serial input set-up ti_rn __ e _______ --t_ts_o_s_+--_O+-----t----O-+-----+--O-+----+--n_s--+-----1 

f~~ial inpu~~~c.i__t~------ ____ ---+--ts_o_H_+--_1 _5+-----t---2_0-+-----+--3_0-+----+--n_s-+---
I Access time from SE tsEA 25 25 35 ns 4 

I SE-p~I~~ ;~-- tsE 20 25 35 ns 
r-=-------------------------+---+---+-------+----+----+---+-----+---+-------1 
l SE precharge time ______________ ---+~ts_E_P_+--_2_5-+----+--2_5--+-----+--3_5-+----+--n_s_. +----

i ~eri~~!_b_u_!~~ turn-o~fJr:~rn SE _________ 1--ts_E __ z_-+-_o-+--__ 1_5--+--o--+-___ 2_0-+-_o-+-__ 3_o----+-_n_s----+-_-7_ 

I Serial input to SE delay time tszE 0 0 0 ns 
I ------------+--=----+---+-----+---l-----1---+------+----+---
i Serial write enable set-up tsws 5 5 1 0 ns 

----------t------+---+----+---+-------+----+----+---+-------4 
Serial write enable hold time tswH 1 5 1 5 20 ns 

=8SAMSUNG 
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KM424C256 CMOS VIDEO RAM 

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

operation is achieved (OT/OE= HIGH). If the internal refresh counter is used, a minimum of 8 CAS-before-RAS 
initialization cycles are required instead of 8 RAS cycles. 

2. V1H(min) and V1L(max) are reference levels for measuring timing of input signals. Transition times are measured 
between V1H(min) and V1L(max) and are assumed to be 5ns for all inputs. 

3. RAM port outputs are measured with a load equivalent to 2 TTL loads and 100pF. 
4. SAM port outputs are measured with a load equivalent to 2 TTL loads and 50pF. Dour comparator level: 

VoHIVoL = 2.0/0.8V. 
5. Operation within the tRco(max) limit insures that tRAc{max) can be met. tRco(max) is specified as a reference point 

only. If tRco is greater than the specified tRco(max) limit, then access time is controlled exclusively by tcAc· 
6. Assumes that tRco~tRco(max). 
7. The parameters, toFF(max), toEZ(max), tsoz(max) and tsEZ(max), define the time at which the output achieves the 

open circuit condition and is not referenced to VoH or VoL· 
8. twcs, tRwo, tcwo and tAwo are non restrictive operating parameters. They are included in the data sheet as elec­

trical 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 tcwo~tcwo(min) and tRwo<tRwo(min) and tAwo~tAwo(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 tRcH or tRRH must be satisfied for a read cycle. 
10. These parameters are referenced to the CAS leading edge in early write cycles and to the OT/OE leading edge 

in read-write cycles. 
11. Operation within the tRAo(max) limit insures that tRco(max) can be met. tRAo(max) is specified as a reference point 

only. If tRAo is greater than the specified tRAo(max) limit, then access time is controlled by tAA· 

DEVICE INFORMATION 
All operation modes of KM424C256 are determined by CAS, OT/OE, WB/WE and SE at the falling edge of RAS. 
The truth table of the operation modes is shown in table 1. 

Table 1. Operation truth table 

RAS "CAS ADDRESS OT/OE WB/WE SE FUNCTION 

H H * * * * Standby 

L * * * * CAS-before-RAS Refresh 
H row/column H--->L H * READ 

\__ H row/column H H--->L * WRITE 
* * 

--
H row H RAS-only Refresh 
H row/column H L * WRITE-per-Bit 
H row/tap L H * READ Transfer 
H row/tap L L L WRITE Transfer 
H row/tap L L H Pseudo-Write Transfer 

c8SAMSUNG 
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Device Operation 

The KM424C256 contains 1,048,576 memory loca­
tions. Eighteen address bits are required to address a 
particular 4-bit word in the memory array. Since the 
KM424C256 has only 9 address input pins, time 
multiplexed addressing is used to input 9 row and 9 col­
umn addresses. The multiplexing is controlled by the tim­
ing relationship between the row address strobe (RAS), 
the column address strobe (CAS) and the valid row and 
column address inputs. 

Operation of the KM424C256 begins by strobing in a 
valid row address with RAS while CAS remains high. 
Then the address on the 9 address input pins is chang­
ed from a row address to a column address and is strob­
ed in by CAS. This is the beginning of any KM424C256 
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 relationships. 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 (tRP) 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 bring­
ing 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, tRP, has been satisfied. Once a cycle 
begins, internal clocks and other circuits within the 
KM424C256 begin a complex sequence of events. If the 
sequence is broken by violating minimum timing re­
quirements, 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 tRco(max) and if the column address is valid 
before tRAo(max) then the access time to valid data is 
specified by tRAc(min). However, if CAS goes low after 
tRco(max) or if the column address becomes valid after 
tRAo(max), access is specified by tcAc or tAA· 

The KM424C256 has common data 1/0 pins. The DT/OE 
has been provided so the output buffer can be precise­
ly controlled. For data to appear at the outputs, DT/OE 
must be low for the period of time defined by toEA-

c8SAMSUNG 
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Write 

The KM424C256 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. 

Early Write: An early write cycle is performed by bring­
ing WB/WE low before CAS. The 4-bit wide data at the 
data input pins is written into the addressed memory 
cells. Throughout the early write cycle the outputs re­
main in the Hi-Z state. In the early write cycle DT/OE 
must meet DT/OE high set-up and hold time as RAS falls 
but otherwise does not affect any circuit operation dur­
ing the CAS active period. 

Read-Modify-Write: In this cycle, valid data from the ad­
dressed cells appears at the outputs before and during 
the time that data is being written into the same cell 
locations. In this cycle read operation is achieved by 
bringing DT/OE low with RAS and CAS low. The access 
time to valid data is specified by toEA· After DT/OE goes 
high, the data to be written is stored by WB/WE with 
set-up and hold times referenced to this signal. 

Late write: This cycle shows the timing flexibility of 
(DT/OE) which can be activated just after (WB/WE) falls, 
even (WB/WE) is brought low after CAS. 

Fast Page Mode 

Fast page mode provides high speed read, write or read­
modify-write access to all memory cells 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. 

Write-Per-Bit 

The write-per-bit function selectively controls the inter­
nal write-enable circuits of the RAM port. When WB/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 'O' is sens­
ed 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:rhe truth table of the write-per-bit function is 
shown in table 2. 
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Table 2. Truth Table for Write-per-Bit Function 

RAS CAS OT/OE 

H H 
\___ H H 

Data Output 
The KM424C256 has a three state output buffers which 
are controlled by CAS and OT/OE. When either CAS or 
OT/OE is high <ViH) the output is in the high impedance 
(Hi-Z) state. In any cycle in which valid data appears at 
the output the output goes into the low impedance state 
in a time specified by tCLZ after the falling edge of CAS. 
Invalid data may be presented at the output during the 
time after tcLZ and before the valid data appears at the 
output. The timing parameters 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 hid­
den refresh). Each of the KM424C256 operating cycles 
is listed below after the corresponding output state pro­
duced 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 KM424C256 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 integri­
ty it is necessary to refresh each of the 512 rows every 
8 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 cy­
cle must be repeated for each of the 512 row addresses, 
(Ao-Aa). 

GAS-before-RAS Refresh: The KM424C256 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 inter-

Table 3. Truth Table for Transfer Operation 

RAS CAS OT/OE WB/WE SE 

H L H * 

\_ H L L L 
H L L H 
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WB/WE Wi/DQi FUNCTION 

H * WRITE ENABLE 
L 1 WRITE ENABLE 

0 WRITE MASK 

nal refresh operation automatically occurs. The refresh 
address is supplied by the on-chip refresh address 
counter which is then internally incremented in prepara­
tion for the next GAS-before-RAS refresh cycle. 
Hidden Refresh: A hidden refresh cycle may be perform­
ed while maintaining the latest valid data at the output 
by extending the CAS active time and cycling RAS. The 
KM424C256 hidden refresh cycle is actually a CAS­
before-RAS refresh cycle within an extended read cy­
cle. The refresh row address is provided by the on-chip 
refresh address counter. 
Other Refresh Methods: It is also possible to refresh 
the KM424C256 by using read, write or reoo-modify-write 
cycles. Whenever a row is accessed, all the cells in that 
row are automatically refreshed. There are certain ap­
plications in which it might be advantageous to perform 
refresh in this manner but in general RAS-only or CAS­
before-RAS refresh is the preferred method. 

Transfer Operation 
The KM424C256 features bi-directional transfer capabili­
ty from RAM to SAM and from SAM to RAM. A transfer 
consists of loading 512 words by 4-bits of data from one 
port into the other. During a data transfer cycle, RAM 
port and SAM port can't operate independently. Data 
transfer cycle includes are following operations. 

i) Data is transferred between RAM memory cell on 
the specified row address and SAM data register 
(except pseudo write transfer). 

ii) Direction of data transfer is defined. 
iii) Serial read or serial write is selected. 
iv) SAM start address (the address to be accessed 

first after the termination of transfer cycle in the 
SAM data register) is specified. 

There are three types of transfer operations: read 
transfer, write transfer and pseudo-write transfer. As 
shown in table 3, the type of transfer operation is deter­
mined by CAS, OT/OE, WB/WE and SE at the falling edge 
of RAS. 

FUNCTION TRANSFER DIRECTION 

Read transfer cycle RAM-+SAM 
Write transfer cycle SAM-+RAM 
Pseudo write transfer cycle -
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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 deter­
mines the RAM row to be transferred into the SAM. 

CMOS VIDEO RAM 

are set into the output mode. In a read/real-time read­
transfer cycle, the transfer of a new row of data is com­
pleted 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 

The actual data transfer is completed at the rising edge is determined by the column address selected at the 
of DT/OE. When the transfer is completed, the SDQ lines falling edge of CAS. 

Figure 2: BLOCK diagram of RAM and SAM PORT during read transfer 

SAM PORT 

RAM PORT 

SAM START ADDRESS! 

er 
w 
Cl 
0 
(.) 
w 
Cl 

s: 
0 
er 

Write Transfer Cycle 

DATA BUS 

256K BIT RAM 
MEMORY CELL ARRAY 

A write transfer cycle consists of loading the content 
of the SAM data register into a selected row of RAM 
array. A write transfer is accomplished by GAS 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 transfered. The column address selected 
at the falling edge of GAS 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 loaded. 
When two consecutive write transfer operations are per­
formed, there is 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 
V1L or V1H after the SC precharge time tscP has been 
satisfied. A rising edge of the SC clock must not occur 
until after a specified delay tRso from the falling edge 
of RAS. 
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 ac-

c8SAMSUNG 
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--SELECT ROW 

SDQ3 
SDQ2 
SOQ1 
SDQO 

complished by holding GAS high, DT/OE low, WB/WE 
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 V1L or V1H after the tsc 
precharge time has been satisfied. A rising edge of the 
SC clock must not occur until after the specified delay 
tRso from the falling edge of RAS. 

SAM Port Operation 
The· KM424C256 is provided with a 512 word by 4 bit 
serial access memory (SAM). High speed read and write 
operation may be performed through the SAM port in­
dependent of the RAM port operations, except during 
transfer operation. The preceding transfer operation 
determines the direction of data flow through the SAM 
registers. Data may be read out of the SAM port after 
a read transfer cycle (RAM-+SAM) has been perform­
ed. Data can be shifted out of the SAM port starting at 
any of the 512 bit locations. This tap location cor-
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responds to the column address selected at the falling 
edge of CAS during the read transfer cycle. The SAM 
register is configured as a circular data register. The data 

J I I I 

CMOS VIDEO RAM 

is shifted out sequentially starting from the selected tap 
location to the most significant bit and then wraps 
around to the least significant bit. 

Tap location started by column 
address of read-transfer cycle. 

co-1-2-3-----509-510-511--i 

Subsequent real time read transfer may be performed 
on the fly as many times as desired within the refresh 
constraint of the RAM memory array. A pseudo write 
transfer cycle must be performed in order to write data 
into the SAM port. This cycle switches the SAM port 
operation from output mode to input mode. Data is not 

Table 4. Truth Table for SAM Operation 

Preceding 
SAM port 

--

Transfer 
DT/OE (at the falling 

Cycle 
operation edge of RAS) 

read- serial 
transfer output 

mode 
L* 

write- serial 
transfer input 

mode 

*When simultaneous operation is being performed on 
the RAM port and the SAM port, DT/OE must be held 
high at the falling edge of RAS so as to prevent a false 
transfer cycle. 

Serial Clock (SC) 
All operations 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 9 bit serial pointer which is used to select the SAM 
address. The pointer address is incremented in a wrap 
around mode to select sequential locations after the 
starting location which is determined by the column ad­
dress in the read transfer cycle. When the pointer 
reaches the most significant address location (decimal 
511), the next SC clock will be placed at the least signifi­
cant address location (decimal 0). 

Serial. Enable (SE) 
The SE input is used to enable serial access operation. 
In a serial read cycle, SE is used as an output control. 

c8SAMSUNG 
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transferred during a pseudo write transfer cycle. A write 
transfer cycle (SAM-+ RAM) may then be performed. The 
data in the SAM register is loaded into the RAM row 
selected by the row address at the falling edge of RAS. 
The start address of SAM registers is determined by the 
column address selected at the falling edge of CAS. 

SC SE Function 

L Serial read enable 

-- H Serial read disable 

IL L Serial write enable 

When SE is high, serial access is disabled, however, 
the serial address pointer location is still incremented 
when SC is clocked even when SE is high. 
Serial Input/Output (SDQO·SDQ3) 
Serial input and serial output share common 1/0 pins. 
Serial input or output mode is determined by the most 
recent transfer cycle. When a read transfer cycle is per­
formed, the SAM port is in the output mode. When a 
pseudo write is performed, the SAM port operation is 
switched from output mode to input mode. During 
subsequent write transfer cycle, the SAM port remains 
in the input mode. 

Power-up 
If RAS= V1L during power-up, the KM424C256 could 
possibly begin an active cycle. This condition results 
in higher than necessary current demands from the 
power supply during power-up. It is recommended that 
RAS and CAS track with Vee during power-up or be 
held at a valid V1H in order to minimize the power-up 
current. 

An initial pause of 200 µsec is required after power-up 
followed by 8 initialization cycles before proper device 
operation is assured. 
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TIMING DIAGRAMS 
READ CYCLE 

r--~-----·----IRc~----------~ 

-----....J >----------IRAS--------~ 
RAS 

V1H-

V1L-

GAS V1H-
V1L-

Ao· As 

WB/WE V1H-
V1L-

I IROH-~--li- I 

: 1 I 4 ', DT/OE V1H-

.Vil-

Wi/DQi VALID DATA-OUT 

ICLZ-1---~ 

EARLY WRITE c·rcLE 
e--~----------IRC~-----------l 

RAS * IA'---41MO =A--
I I ~ IRco--_._-----+-

1 
--tm~H------J 

~ t-~-------+--- tcsH-------~ 

GAS 

Ao· As 
V1H-

V1L-

WB/WE V1H-

V1L-

11 .. -
~IMs-i ~ ~ f-1DH-l 

~ WMI; }@¢,:::IDDATAIN~ 
~ DON'TGARE 

DT/OE 

Wi/DQi 
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TIMING DIAGRAMS (Continued) 

WRITE CYCLE (OE CONTROLLED WRITE) 

1--~----------IRc-----------~ 

f--~--------IRAS-------~~ 

V1H-
RAS 

V1L-

-~-i-----+--IRSH1--------1 

CAS V1H-

V1L-

Ao-As V1H-

V1L-

V1H-
WB/WE 

V1L-

DT/OE 

Wi/DQi 

READ-WRITE/READ-MODIFY-WRITE CYCLE 

RAS V1H-

V1L-

CAS V1H-

V1L-

Ao-As V1H--

V1L-

WB/WE 
V1H-

V1L-

DT/OE 
V1H-

V1L-

Wi/DQi 
V110H 

V110L 
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TIMING DIAGRAMS (Continued) 

FAST PAGE MODE READ CYCLE 

RAS 

CAS 

WB/WE 

DT/OE 

Wi/DQi 

V1H-

V1L-

V1H-

V1L-

V1H­

V1L-

V1H-

VIL-

V1H-

V1L-

IAR 

tcu 
IRAC~ 

FAST PAGE MODE WRITE CYCLE 

CMOS VIDEO RAM 

!RASP 

t-------------tRASP------

RAS V1H- lAR 

V1L-

CAS V1H-

V1L-

Ao-Ae 
V1H-

V1L-

WB/WE 
V1H-

V1L-

DT/OE V1H-

V1L-

Wi/DQi 
V1H-

V1L-
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TIMING DIAGRAMS (Continued) 

FAST PAGE MODE READ-MODIFY-WRITE CYCLE 

RAS 

CAS 

V1H-
Ao-Aa V1L-

WB/WE 
V1H-

V1L-

DT/OE V1H-

V1L-

Wi/DQi 

VALID DATA-OUT VALID DATA IN VALID DATA-OUT VALID DATA IN 

RAS ONLY REFRESH CYCLE 

RAS 
V1H-

V1L-

GAS V1H-

V1L-

Ao-As 
V1H-

V1L-

WB/WE V1H-

V1L-

DT/OE V1H-

V1L-

Wi/DQi VoH-
VoL-

~ DON'TCARE 
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TIMING DIAGRAMS (Continued) 

CAS-BEFORE-RAS REFRESH CYCLE 

RAS 

CAS 

WB/WE 

DT/OE 

Wi/DQi 

£1---------tRc---------~ 

~::= -----P.:~·,-Jt.: ========-IR_A_S=======~:f.;~----­
~:~~ __ fT C--''"'==-Y r~--­
v,,-~ 
VrL- --------------------------------

VrH-

VrL- ·---..... -..-......., .... -.. __ ....,.._._..._.....,_..._._. __ ..... ___ .....,_,. ...... ....,-_.....,.....,. ___ ..,..__ ..... 

rlQFF 

VoH---------~ ----------------------OPEN------------------------
VoL -

Note: Ao-As= Don't care 

HIDDEN REFRESH CYCLE 

RAS 
V1H-

VrL-

CAS V1H-

V1L-

Ao·A_s 
V1H-

VrL-

WB/WE VrH-

V1L-

DT/OE VrH-

VrL-

Wi/DQi VoH­

VoL - --------~ 

ml DON'T CARE 
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TIMING DIAGRAMS (Continued) 

READ TRANSFER CYCLE 

CAS 

Ao·As 

Wi/DQi 

SC 

SDQ0-3 VoH-

(1)*' Vol-

SDQ0-3 VQH-

(2)*' 
VOL-

SE=V1L 

CMOS VIDEO RAM 

tscc-

INHIBIT RISING TRANSIENT 

VALID DATA-OUT (Previous Row Data) 

~DON'T CARE 

* 1 - When the previous data transfer cycle is a write or pseudo transfer cycle, it is defined as Read Transfer Cycle ( 1 ) . 
* 2. When the previous data transfer cycle is a read transfer cycle, it is defined as Read Transfer Cycle (2). 
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TIMING DIAGRAMS (Continued) 

REAL TIME READ TRANSFER CYCLE 

RAS 

CAS 

Ao-As 

WB/WE 

DT/OE 

Wi/DQi 

SC 

SDQ0-3 

V1H-

V1L-

V1H-

V1L-

VoH-
VoL-

V1H-
V1L-

VoH­
VoL--

IQFF 
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trsL 

Previous Row Data---+---New Row Data 

~DON'T CARE 
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TIMING DIAGRAMS (Continued) 

WRITE TRANSFER CYCLE 

RAS 

CAS 

Ao-Aa 

WB/WE 

SDQ0-3 

V1H-

V1L-

V1H-

V1L-

Previous 
Row Data 

c8~SUNG 

CMOS VIDEO RAM 

IRP 

-~-New Row Llata 

~ DON'TC('RE 

42 



KM424C256 CMOS VIDEO RAM 

TIMING DIAGRAMS (Continued) 

PSEUDO WRITE TRANSFER CYCLE 

f----------- -- tRc-------------1 

V1H- 1-----tAR--~ 
RAS 

V1L-

tcRP 
tRco-~--+----+--- tRSH -----~--' 

V1H-
CAS 

V1L-

Ao-As 

>---------tcso---------i 

tsc 

Inhibit Rising Transient 

SE 

V110H- VALID 
SDQ0-3 V110L _ DATA-OUT -------1 

Serial Output I 
Mode --1 

I • 

I~- Serial 
1 Input Mode 

I 

DON'T CARE 
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TIMING DIAGRAMS (Continued) 

SERIAL READ CYCLE (SE CONTROLLED OUTPUTS) 

V1H----------------------,i 

RAS 

OT/OE 

SC 

SE 

SDQ0-3 

SERIAL READ CYCLE (SE= VrL) 
VALID DATA OUT 

RAS 

OT/OE 

__ J~--' Fi I """ 
V'"-~ ~ 
V1L- I 

SC 

SDQ0-3 

V1H­

V1L-

n-3 
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n-2 

-- tscc---o-+--­
tsc 

n-1 n+1 n+2 

~DON'T CARE 
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TIMING DIAGRAMS (Continued) 

SERIAL WRITE CYCLE (SE= V1L) 

ITHS 

CMOS VIDEO RAM 

ITHH 

V1H_V'\:'A'i~'A'il\i'\'Ail\i'\'A'il\i'\'A'i~~""\A7\?"'?\il\'L'll~~~~~ ....... "t:-,~7\?~A?~Ai"\AA?::A".""­

V1L-~~~~~~~~~~~~~~~~&:JV 

SC 

SDQ0-3 

n-2 n-1 n+1 n+2 

~DON'TCARE 
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PACKAGE DIMENSIONS 
28 PIN PLASTIC SOJ 

0.050 (1.27) 

TYP 

28-PIN PLASTIC ZIP 

0.720 (18.29) 

0.730 (18.54) 

1.435 (36.45) MAX 

v 

0.015 (0.38) 

0.021 (0.53) 

0.050 MAX___j 

0.050 ± 0.01 (1.27) ___ __, 

TYP 

c8SAMSUNG 
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Units: Inches 

0.008 (0.20) 

0.012 (0.30) 

!---+---+--MAX 0.148 (3.76) 

MIN 0.025 (0.64>------+---1 

co 
;; x 
~~ 
0 ...,. 
0 

1-----

0.100 ± 0.01 (2.54) 

TYP 

0.016 (0.41) 

0.024 (0.61) 

'ii 0.009 (0.23) -1r-= (0.33) 

..... 
~ u. 
lO UJ 
ci a: 
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