DESCRIPTION

HYM41V33100DTYG

1Mx32, 1Mx16 based, PC133

The Hynix HYM4V33100DTYG Series are 1Mx16bits Synchronous DRAM Modules. The modules are composed of two 1Mx16bits
CMOS Synchronous DRAMs in 400mil 50pin TSOP-It package, on a 132pin glass-epoxy printed circuit board. Two 0.22uF and one
0.1uF decoupling capacitors per each SDRAM are mounted on the PCB.

The Hyundai HYM4V33100DTYG Series are AGP In-line Memory Modules suitable for easy interchange and addition of 4Mbytes
memory. The Hyundai HYM4V33100DTYG Series are fully synchronous operation referenced to the positive edge of the clock . All

inputs and outputs are synchronized with the rising edge of the clock input. The data paths are internally pipelined to achieve very high

bandwidth.

FEATURES
¢« PC133/PC100MHz support
«  132pin SDRAM AIMM

= 1.47(35.56mm) Height PCB with double sided com-
ponents

*  Single 3.320.3V power supply
* Al device pins are compatible with LVTTL interface
= Data mask function by DQM

+  SDRAM intemnal banks : two banks

Module bank : one physical bank

Auto refresh and self refresh

4096 refresh cycles / 64ms

Programmable Burst Length and Burst Type
-1, 2, 4 or 8 or Full page for Sequential Burst
-1, 2, 4 or 8 for Interleave Burst

Programmable CAS Latency ; 2, 3 Clocks

ORDERING INFORMATION
Clock Internal SDRAM
Part No. Frequency Banl Ref. Power Package Plating
HYM4V33100DTYG-75 133MHz 4 Banks 4K Normal TSOP-1} Gold

>
o
w
&)
Byl
e
=z

59



20001 SDRAM DATA BOOK 1

(-]
o

hynix

PIN DESCRIPTION

PIN PIN NAME DESCRIPTION

CKO, CK1 Clock nputs Thfa system clock input. All other inputs are registered to the SDRAM on the
rising edge of CLK

CKE Clock Enable Controls internal clock signal and when deactivated, the SDRAM will be one
of the states among power down, suspend or seif refresh

jC8 Chip Select Enables or disables all inputs except CK, CKE and DQM
Selects bank to be activated during /RAS activity

BA SDRAM Bank Address Selects bank to be read/written during /CAS activity

A0 ~ A10 Address Row Address : RA0 ~ RA10, Column Address : CAQ ~ CA7

Auto-precharge flag : A10

IRAS, ICAS, IWE

Row Address Strobe, Column
Address Strobe, Write Enable

/RAS, /CAS and /WE define the operation
Refer function truth table for details

DQMO~DQM3 Data Input/Output Mask Controls output buffers in read mode and masks input data in write mode
DQO ~ DQ31 Data input/Output Multiplexed data input / output pin

VCC Power Supply (3.3V) Power supply for internal circuits and input buffers

Vss Ground Ground

NC No Connection No connection




HYM41V33100DTYG

1Mx32, 1Mx16 based, PC133

PIN ASSIGNMENTS
FRONT SIDE BACK SIDE FRONT SIDE BACK SIDE
PIN NO. NAME PIN NO. NAME PIN NO. NAME PIN NO. NAME
7 NC 7 TYBEDET 7 e &8 NG
3 NC 3 NG 39 RC 73 NG
5 GND 5 NG 71 GND 72 NG
7 NG 3 NG 73 RC 73 Baz7
5 Vee T TaM3 75 VET 3 DaGz8
77 NG 1z Daz4 77 0029 78 5a36
13 GND 73 NG 7% GND &0 NG
75 Da25 16 VEE il 5a5T 82 VCE
7 5az6 78 NG 3 BaMZ ) NG
79 GND % WE o5 GND % Baz3
7 FSEL 7] KEYWAY &7 05G22 ET) KEYWAY
PX] REVWAY 7 KEVWAY £ KEYWAY 0 KEYWAY
% REVWAY T3 TCLKO 57 KEYWAY 5 baz1
77 TCLKA 78 VCo 5 5az0 9 Vee
75 TAS ) NC T3 5Qis % 5G18
X GND Y] NG 5 GND % NG
£ RAS 3 Vboa 5 BaT7 750 vBba
% A0 % A% 107 5GQ16 702 5G15
37 &N D) AT 03 GND 04 5G4
) A8 Ty vboa 705 5ai3 06 YT le]
Py AT0 a2 NG 107 BaI1Z 108 NC
e GND ) NG 705 GRND 710 NG
% VEe T A7 T Vee T2 Bai1
ry T5 e NG 3 VBDa ) NG
9 GND 50 6 15 GND 716 NG
57 Al ) vBoa 77 BaTo 718 VBDa
5 A5 ] V] 718 5a5 726 TaT
% GND 5 A4 21 GND 122 GIelvE]
57 3 ) vboa 73 Bao 74 Vooa
55 NG &0 505 5 RC 1% Ty
] GND 52 566 127 GND 8 50z
3 5a7 5 VoDa 158 GTeg] T30 VDoa
5 BaMo % NG 737 5as k7] NG
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Unit
Ambient Temperature TA 0~70 °C
Storage Temperature TSTG -65 ~ 125 °C
Voltage on Any Pin relative to VSS VIN, VOUT -1.0~4.86 \
Voltage on VDD relative to VSS VDD, VDDQ -1.0~46 Vv
Short Circuit Qutput Current o8 50 mA
Power Dissipation PD 1 w
Soldering Temperature - Time TSOLDER 260- 10 °C - Sec
Note : Operation at above absolute maximum rating can adversely affect device reliability.
DC OPERATING CONDITION (14=0 10 70°c)
Parameter Symbol Min Typ Max Unit Note
Power Supply Vollage VDD, VDDQ 3.0 3.3 3.6 v 1
Input High voltage VIiH 2.0 3.0 vDDQ + 0.3 \ 1,2
Input Low voltage VIL -0.3 0 0.8 A 1.3
Note :
1.All voitages are referenced to VSS = OV
2.VIH{max) is acceptable 5.6V AC pulse width with <=3ns of duration.
3.Vimin) is acceptable -2.0V AC pulse width with <=3ns of duration.
AC OPERATING TEST CONDITION (ta=0 to 70°¢, VOD=3.30.3V, VSS=0V)
Parameter Symbol Value Unit Note
AC Input High / Low Level Voltage VIH/ VIL 2.4/0.4 \
Input Timing Measurement Reference Level Voltage Vitrip 14 \%
Input Rise / Fall Time R/ tF 1 ns
Qutput Timing Measurement Reference Level Voltage Voutref 14 \'%
Output Load Capacitance for Access Time Measurement CcL 50 pF 1

Note :

1.0utput load to measure access times is equivalent to two TTL gates and one capacitor (50pF). For details, refer to AC/DC output

load circuit




HYM41V33100DTYG

1Mx32, 1Mx16 based, PC133
CAPACITANCE (ra=25°c, f=1MHz)

-75
Parameter Pin Symbol Unit
Min Max

CKO, CK1 Ci1 5 10 pF
CKEO, CKE1 Ciz 5 10 pF >
180, /S1 ci3 10 15 pF g
Input Capacitance &
A0~10, BAO Cl4 10 20 pF I}
/RAS, /CAS, WE cis 10 20 pF 2
DQMO~DQM3 Ck 5 10 pF =

Data Input / Output Capacitance |DQO ~ DQ31 [of1/e] 5 15 pF

OUTPUT LOAD CIRCUIT

O vie14v

% RT=250Q

Output O— Output O——

o 1

1L

S0pF

Vv

DC Output Load Circuit AC Output Load Circuit
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DC CHARACTERISTICS | (ta=0 to 70°C, vOD=3.320.3v)

Parameter Symbol Min. Max Unit Note
Input Leakage Current [[E] -8 8 uA 1
Output Leakage Current ILo -1 1 uA 2
QOutput High Voltage VOH 2.4 - Vv 10H = -4mA
Output Low Voltage VoL - 0.4 v 1oL = +4mA
Note :
1.VIN =0 to 3.6V, All other pins are not tested under V IN =0V
2.DOUT is disabled, VOUT=0to 3.6
DC CHARACTERISTICS I
Speed
Parameter Symbol Test Condition Unit | Note
-75
) Burst length=1, One bank active
t C IDD1
Operating Current tRC = RC(min}, IGL=0mA 220 mA 1
Precharge Standby Current Iob2P CKE = ViL(max), tCK = min 2 mA
in Power Down Mode IDD2PS  |CKE = ViL(max), tCK = % 2
CKE = VIH(min), CS 2 VIH(min}, tCK = min
IDD2N  |Input signals are changed one time during 40
Precharge Standby Current 2clks. All other pins 2 VDD-0.2V or = 0.2V mA
in Non Power Down Mode
|oD2NS CKE zYIH(mln), tCK= o 20
Input signals are stable.
Active Standby Current IDD3P CKE s ViL(max), tCK = min 60 "
in Power Down Mode IDD3PS  |CKE s VIL(max), tCK = o 80
CKE 2 ViH{min), TS 2 Vir{min), tCK = min
iDD3N Input signals are changed one time during 100
Active Standby Current 2clks. All other pins = VDD-0.2V or s 0.2V mA
in Non Power Down Made
{DD3NS CKE z‘VIH(mln), tCK= 2 60
Input signals are stable.
Burst Mode Operating 1DD4 tCK = tCK(mm'), IoL=0mA CL=3 220 mA 1
Current All banks active
Auto Refresh Current |DD5 tRRC = tRRC(min), Al banks active 220 mA 2
Self Refresh Current IDD6 CKE 0.2V 4 mA 3

Note :

1. ibD1and IDD4 depend on output loading and cycle rates. Specified values are measured with the output open

2. Min. of tRRC (Refresh RAS cycle time) is shown at AC CHARACTERISTICS Il

3.HYM4v33100DTYG-75




HYM41V33100DTYG

1Mx32, 1Mx16 based, PC133
AC CHARACTER'ST'CS | (AC operating conditions unless otherwise noted)

Parameter Symbol ™ Unit Note
Min Max

System Clock CAS Latency =3 [tCK3 7.5 ns
Cycle Time CAS Latency = 2 [tCK2 10 1000 ns (3
Clock High Pulse Width tCHW 25 - ns 1 i
Clock Low Pulse Width tCLW 25 - ns 1 %
Access Time CAS Latency = 3 [tAC3 . 5.4 ns , <
From Clock CAS Latency = 2 [tAC2 - 6 ns
Data-Out Hold Time tOH 27 - ns
Data-Input Setup Time tDS 1.5 - ns 1
Data-Input Hold Time tDH 0.8 - ns 1
Address Setup Time tAS 1.5 - ns 1
Address Hold Time tAH 0.8 - ns 1
CKE Setup Time tCKS 1.5 - ns 1
CKE Hold Time tCKH 0.8 - ns 1
Command Setup Time tCS 1.5 - ns 1
Command Hold Time tCH 0.8 - ns 1
CLK to Data Output in Low-Z Time tOLZ 1 - ns
CLK to Data CAS Latency = 3 [tOHZ3 2.7 5.4 ns
Output in High-Z 1
Time CAS Latency = 2 [tOHZ2 3 6 ns
Note :

1.Assume tR / tF {input rise and fall time ) is 1ns
If tR & tF > 1ns, then [(tR+tF)/2-1]ns should be added to the parameter

2.Access times to be measured with input signals of 1v/ns edge rate, from 0.8v to 2.0v
If tR > 1ns, then (tR/2-0.5)ns should be added to the parameter
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AC CHARACTERISTICS I
Parameter Symbol ™ Unit Note
Min Max

_ Operation tRC 65 - ns
RAS Cycle Time

Auto Refresh tRRC 65 - ns
RAS toCAS Delay tRCD 20 - ns
RAS Active Time tRAS 45 100K ns
RAS Precharge Time tRP 20 - ns
RAS toRAS Bank Active Delay tRRD 15 - ns
CAS toCAS Delay tccD 1 - CLK
Write Command to Data-In Delay tWTL 0 - CLK
Data-In to Precharge Command tDPL 2 - CLK
Data-In to Active Command tDAL 5 - CLK
DQM to Data-Out Hi-Z tDQZ 2 - CLK
DQM to Data-In Mask tDQM 0 - CLK
MRS to New Command tMRD 2 - CLK
precharge to Data CAS Latency =3 [tPROZ3 3 - CLK
Output Hi-2 TASLatency =2 |tPROZ2 2 - CLK
Power Down Exit Time tPDE 1 - CLK
Self Refresh Exit Time tSRE 1 - CLK 1
Refresh Time tREF - 64 ms

Note :

1. A new command can be given tRRC after seif refresh exit




HYM41V33100DTYG

1Mx32, 1Mx16 based, PC133
DEVICE OPERATING OPTION TABLE

HYM4V33100DTYG-75

CAS Latency tRCD tRAS tRC tRP tAC tOH
133MH2z(7.5ns) 3CLKs 3CLKs 6CLKs 9CLKs 3CLKs 5.4ns 2.7ns
COMMAND TRUTH TABLE
Command CKEn-1 | CKEn | CS | RAS | CAS | WE | pDaMm | ADDR ‘::' BA | Note
Mode Register Set H X L L L L X OP code
H X X X
No Operation H X X X
L H H H
Bank Active H X L L H H X RA v
Read L
H X L H L H X CA \2
Read with Autoprecharge H
Write L
H X L H L L X CA Vv
Write with Autoprecharge H
Precharge All Banks H
H X L L H L X X
Precharge selected Bank L
Burst Stop H X L H H L X X
DQM H X Y X
Auto Refresh H H L L L H X X
Entry H L L L L H X
Self Refresh' H X X X X
Exit L H X
L H H H
H X X X
Entry H L X
Precharge L H H H X
power down H X X X
Exit L H X
L H H H
H X X X X
Entry H L
Clack L v v v X
Suspend
Exit L H X X
Note :

1. Exiting Self Refresh occurs by asynchronously bringing CKE from low to high
2. X = Don't care, H = Logic High, L = Logic Low. BA =Bank Address, RA = Row Address, CA = Column Address,
Opcode = Operand Code, NOP = No Operation
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PACKAGE DEMENSION
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