HT8CFSM16FWCA ﬁIPER

FLASH ROM MODULE 8M x 16 Flash ROM

Model No. HTSCFSM16FWCA

Features Pin configuration
* Single +3V £0.3V power supply werl T P e et v
* access time : 90ns w22 2 ez erfe
. . . w21 3 28[] A19 /Mmeo [ 3 28] ne
* High-density 16Mbyte design o+ 200 me mer[] 4 eef]Ne
* High-reliability, low-power design s ] 5 30[] A17 RIBYL 5 s
. . D14 ] 6 31[] Al6 NC[] 6 31 NC
¢ All input and output TTL-compatible aisg 7 [ as g7 sfx
+ Minimum 1,000,000 write/erase cycles guaranteed VSO 8 s3] vss WSO s sV
. D12 ] 9 347 Al4 /0E] 9 34 NC
¢ Sector erase architecture i ]10 3507 A1 /S0 ss[]NC
* sector group protection DQI0 []11 36[7] a9 N ssp]e
. Das8 [ 12 37[] a7 NC []12 37[]NC
¢ Temporary sector group unprotection vss 13 38[] vss vss []13 38[] VsS
¢ 100-pin design Des []14  39[] Do5 N[ s9[]NC
D4 [ 15 40[7 A12 NC [] 15 40 NC
50-pin Fine Pitch SMT Stacking Connector(x2):P1,P2 p3[]6  41[] A NC[]i6 41[]NC
+ Connector b2 []17 2] Alo /RESET |17 42[]NC
VSS |: 18 43 :| VSS VSS |: 18 43 :l VSS
- Bottom : 50-pin 0.6mm Pitch Free Height Receptacles DL 4[] A9 N[ aa[]Nc
(AMP 316077-3) S S =i I N
A [J21 46[] A7 NC [ 21 46 [ NC
¢ Part Identification M2z 7] 46 N[22 a7[]NC
) } . i . A2 23 48[ 45 NC []23 48] NC
HT8CF8M16FWCA-90 : 100-pin FH design whu s Ne[Jee a9 []NC
/CEO, /CE1, /CE2, /CE3, /WEO0, /WEIl vee[]2s s0[] vee vee [f2s s vee
Option Marking P1 P2
¢ Timing
90ns access -90
120ns access -120

General Description

The HT8CF8M16FWCA-90 is a high-speed flash read only memory(FROM) module containing §M
words organized in a x16bit configuration. The module consists of eight 2M x 8bit FROM mounted on a
100-pin, FR4-printed circuit board. Commands are written to the command register using standard
microprocessor write timings. Register contents serve as input to an internal state-machine which controls the
erase and programming circuitry. Write cycles also internally latch addresses and data needed for the
programming and erase operations. Reading data out of the device is similar to reading from 12.0V flash or
EPROM devices. Four write enable inputs, (/WEO, /WE1) are used to enable the module’s 4 bytes
independently. Output enable(/OE) and write enable(/WE) can set the memory input and output. Chip enable
input /CEO, /CE1, /CE2, /CE3 is used to Enable FROM, write enable inputs(/WEO, /WE1) are used to write
to the modules 4 bytes independently When FROM module is disable condition the module is becoming
power standby mode, system designer can get low-power design. All module components may be powered
from a single +3.3V DC power supply and all inputs and outputs are TTL-compatible.
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Functional block Diagram
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U6 D(0:7) , U8 D(8:15)
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/WEO —
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Command Definitions (Byte Operation)

1% Cycle 2" Cycle 3" Cycle 4™ Cycle 5" cycle | 6" Cycle
Command Sequence | Cycle
Addr Data Addr | Data | Addr | Data | Addr | Data | Addr | Data | Addr | Data
Read 1 RA RD
Reset 1 XXX FO
Autoselect 01 AMD
4 AAA AA 555 55 AAA 90 X00
Manufacturer 1D EC SAMSUNG
Autoselect 49 AMD
) 4 AAA AA 555 55 AAA 90 X02
Device ID 4F | SAMSUNG
Autoselect SA 00 unprotect
) 4 AAA AA 555 55 AAA 90
Protect Verify X04 01 protect
Program 4 AAA AA 555 55 AAA AO PA PD
Chip Erase 6 AAA AA 555 55 AAA 80 AAA AA 555 55 AAA 10
Block Erase 6 AAA AA 555 55 AAA 80 AAA AA 555 55 SA 30
Erase Suspend 1 AAA BO
Erase Resume 1 XXX 30
Notes :
X : Don" t care

RA : Address of the memory location to be read.

RD : Data read from location RA during read operation.

PA : Address of the memory location to be programmed.
Addresses latch on the falling edge of the WE# or CE# pulse, whichever
Happens later.

PD : Data to be prigrammed at location PA.

Data latches on the rising edge of WE# or CE# pulse, whichever happens first.

SA : Address of the sector to be verified(in autoselect mode) or erased, Address bits

A19-A12 select a unique sector.

€ The fourth cycle of the autoselect command sequence is a read cycle.
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Unit
AQ Reset 0.5to+125
Voltage on any pin relative to Vsas Vi v
All Other Pins -0.5 to Voo+0.5V
Commercial -10to +125
Temperature Under Bias Thias i
Industrial -40 to +125
Storage Temperature Tstg -65to +150 i H
Short Circuit Qutput Current los 5 mA
. Ta (Commercial Temp.) Oto +70 i
Operating Temperature
Ta (Industrial Temp.) -40 to + 85 °C

Notes :

1. Minimum DC voltage is -0.5V on Inputf Output pins. During transitions, this level may fall to -2.0V for periods <20ns. Maximum DC voltage on

input / output pins is Vec+t0.5V which_during transitions, may overshoot to Veot2.0V for periods <20ns.
2. Minimum DC voltage is -0.5Y on A3, Reset pins. During transitions, this level may fall to 2.0V for periods <20ns. Maximum DC voltage on
AZ, Reset pins is 12,5\ which, during fransitions, may overshoot to 14.0V for periods <20ns.

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

RECOMMENDED OPERATING CONDITIONS ( Valtage reference to GND )

Parameter Symbol Min Typ. Max Unit
Supply Voltage Voo 27 3.0 36 v
Supply Voltage ES 0 0 0 v
DC CHARACTERISTICS
CMOS Compatible
Parameter Symbol Test Conditions Min Max Unit
Input Leakage Current N Vin=Vss to Voo, Voo=Viotmax -1.0 1.0 LA
e — Voo=Vooemax,
A9 Reset Input Leakage Current Lt A9 Resat=12 5V - 35 LA
Output Leakage Current [s} Vout=Vss to Voo, Veo=Veomax -1.0 1.0 WA
Active Read Current (1) lcc CE=ViL, OE=ViL 5MHz - 16 mA
All cutputs open 1MHz N 4
Active Write Current (2) lec2 CE=ViL, DE=ViH - 30 mA
Read While Program Current (3) lee3 E=VIL, OE=ViH - 45 maA
Read While Erase Current (3) lccd E=VIL, OE=VH - 45 mA
Program While Erase Suspend lccs E=VIL, BE=Vin ) 10 mA
Current
Voe=Voemax, CE=Voct 0.3V
Standby C t lse1 e — ' - 5 A
andby Luren 58 Reset=Vcct 0.3V H
Standby Current During Reset lga2 Voo=Voomax, Reset=Vss+ 0.3V - 5 LA
Automatic Sleep Mode lse3 WVin=Vee +£ 0.3V, Vib=Vss: 0.3V - 5 LA
Input Low Level ViL 0.5 0.8 W
Input High Level WIH 0.7 x Voo Voo + 0.3 W
Voltage for Autoselect and
Block Protect Vio s 125 v
Output Low Level VoL loL=4.0mA, Veo=Netmin - 0.4 v
) Vol laH=-2.0mA, Voo=Votmin 0.85 x Voo - W
Output High Level
Vo2 loH=-100 uA, Voo = YeCmin Veo - 0.4 - v
Low VCC Lock-out Voltage (4) VLK 23 25 v
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Notes :
1. The lcc current listed includes both the DC operating current and the frequency

The read current is typically 9 mA, (@ VCC=3.0V , OE at Vi)

2. lec active during Intemnal Routine(program or erase) is in progress.
3. lec active during Read while Write is in progress.
4. Mot 100% tested.

CAPACITANCE(Ta = 25 °C, Voo = 3.3V, f = 1.0MHz)

dependent component(at 5 MHz).

Item Symbol Test Condition Min Max Unit

Input/Output Capacitance Cio ViL=0V - 10 pF

Input Capacitance Cin Vin=0V - 10 pF
MNote : Capacitance is penicdically sampled and not 100% tested.
AC TEST CONDITION

Parameter Value

Input Pulse Levels 0V to 3V

Input Rise and Fall Times bns

Input and Output Timing Levels 1.5V

Output Load

1TTL and CL = 100pF

Note : Ta=0°C to+ 70 °C, Voo = 2.7V - 3.6V, unless ofhenwise noted.

+3.3V
Device 2
3y _T_
1.5V % “:IIE:STT?'S::DM _X 1.5V CL I o2 Diodes IN3064
ov or Equivalent
* CL= 100pF including Scope
and Jig Capacitance —
Input Pulse and Test Point Output Load
AC CHARACTERISTICS
Read Operations
CL =100pF
Parameter Symbol -9 =10 -12 Unit
Min Max Min Max Min Max
Read Cycle Time tRC a0 100 120 ns
Address Access Time tas 90 100 120 ns
Chip Enable Access Time tce 90 100 120 ns
Output Enable Time toE 35 40 50 ns
TE & OE Disable Time toF (%) 30 30 30 ns
QOutput Hold Time from Address, CE or OE toH () 0 0 0 ns
Reset Pin Low To Read Mode (Note) tREADY () 20 20 20 LS

*. Note : Mot 100% tested.
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AC CHARACTERISTICS
Write(Erase/Program)Operations

Alternate E Controlled Write

CL=100pF
Parameter Symbol -9 -10 -12 Unit
Min Max Min Max Min Max
Write Cycle Time (1) twic 90 - 100 - 120 - ns
Address Setup Time tas 0 - 0 - 0 - ns
e e e o wo | | || ]| m
Address Hold Time taH 45 - 45 - 50 - ns
Ao o i o CE o O ik w [0 o e [
Data Setup Time tos 45 - 45 - 50 - ns
Data Hold Time toH 0 - 0 - 0 - ns
Cutput Enable Setup Time (1) toes 0 - 0 - 0 - ns
Qutput Read (1) 0 - 0 - 0 - ns
Enable — toEH
Hold Time Toggle and Data Polling (1) 10 - 10 - 10 - ns
ESetup lime tos 0 - 0 - 0 - ns
CE Hold Time tcH 0 - 0 - 0 - ns
Write Pulse Width twe 45 - 45 - 50 - ns
Write Pulse Width High twrH 30 - 30 - 30 - ns
Programming Operation Word tPGM 11_“}‘9'] lye.) 1‘I.{typ.} o
Byte 9(typ.) ityp.) B(typ.) LS
Block Erase Operation (2) teers 0.7(typ.) 0.7(typ.) 0.7(typ.) sec
Voo Set Up Time tves 50 - 50 - 50 - us
Write Recovery Time from RY/BY tRe 0 - 0 - 0 - ns
Reset High Time Before Read taH 50 - 50 - 50 - ns
Reset to Fower Down Time trRPD 20 - 20 - 20 - s
Program/Erase Valid to RY/BY Delay teusy S0 - 90 - 90 - ns
CE to BYTE Switching Low or High tELFLELFH 5 5 5 ns
BYTE Switching Low to Output HIGH-Z trLoz 30 - 30 - 30 - ns
BYTE Switching High to Output Active teHay 30 - 30 - 30 - ns
Vio Rising and Falling Time tvio 500 - 500 - 500 - ns
Reseat Pulse Width trp 500 - 500 - 500 - ns
Reset Low to RY/BY | ligh tRRE - 20 - 20 - 20 s
Reset Setup Time for Temporary Unprotect tRaP 1 - 1 - 1 - s
Reset Low Setup Time tRaTS 500 - 500 - 500 - ns
Reset High to Address Valid tRSTW 200 - 200 - 200 - ns
Read Recovery Time Before Write tGHWL 0 - 0 - 0 - ns
CEt ligh during toggling bit polling tCEFPH 20 - 20 - 25 - ns
OE | ligh during toggling bit polling tOEFH 20 - 20 - 25 - ns
Notes : 1. Not 100% tested
2. The duration of the Program or Erase operation varies and is calculated in the internal algorithms.
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AC CHARACTERISTICS
Write(Erase/Program)Operations

Alternate CE Controlled Writes

CL =100pF
Parameter Symbol -9 =10 12 Unit
Min Max Min Max Min Max

Write Cycle Time (1) twe 90 - 100 - 120 - ns
Address Setup Time tas 0 - 0 - 0 - ns
A S Moo 0= wo [s ] e[|
Address Hold Time tanH 45 - 45 - 50 - ns
ey o0 [ e [0 [ o [ ][
Data Setup Time tos 45 - 45 - 50 - ns
Data Hold Time toH 0 - 1] - 0 - ns
Output Enable Setup Time (1) toES 0 - 0 - 0 - ns
Output Read (1) 0 - 1] - 0 - ns
Enable JE— toEH
Hold Time | Toggle and Data Polling (1) 10 - 10 - 10 - ns
WE Setup Time tws 0 - 0 - 0 - ns
WE Hold Time fwH 0 - 1] - 0 - ns
CE Pulse Width tcp 45 - 45 - 50 - ns
CE Pulse Width High tcPH 30 - 30 - 30 - ns
Programming Operation Word tPa 1typ) Nitye) 1typ) -

Byte 9ityp.) 9ityp.) 9(typ.) us
Block Erase Operation (2) teERS 0.7(typ.) 0.7(typ.) 0.7(typ.) Sec
BYTE Switching Low to Output HIGH-Z tFLoz 0 | - 0 | - 30 | - ns

Notes : 1. Not 100% tested.
2.This does not include the praprogramming fime.

ERASE AND PROGRAM PERFORMANCE

Limits
Parameter - Unit Comments
Min Typ Max
Block Erase Time 0.7 15 sec Ejfcludes 00H programming
prior to erasure
Chip Erase Time 27 sec
Word Programming Time 11 360 us Excludes system-level overhead
Byte Programming Time 9 300 us Excludes system-level overhead
Word Mode 12 36 sec
Chip Programming Time Excludes system-level overhead
Byte Mode 18 54 sec
Erase/Program Endurance 100,000 cycles riglémum 100,000 cycles guaran-

Notes : 1. 25°C, Vec=3.0% 100,000 cycles, typical pattern.
2. System-lavel overhead is defined as the time required to execute the four bus cycle command necessary to program each byte. In the prepro-
gramming step of the Internal Erase Routine, all bytes are programmed to 00H before erasure.
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SWITCHING WAVEFORMS
Read Operations

tre

Address ): Address Stable k

L

b J

=]
—~

WE /
|1

Qutputs LR { (( (] Qutput Valid E)))) SL

RYFE HIGH
Parameter Symbol 2 10 12 Unit
Min Max Min Max Min Max

Read Cycle Time tRC 90 100 120 ns
Address Access Time tas 90 100 120 ns
Chip Enable Access Time tCE 90 100 120 ns
Qutput Enable Time o 38 40 a0 ns
CE & OE Disable Time toF 30 30 30 ns
Qutput Hold Time from Address, CE or OE toH 0 1] 0 ns
Qutput Enable Hold Time toEH ] 0 0 ns
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SWITCHING WAVEFORMS
Read While Write Operations

twie tRC .
f
Address )I PA RA
taH tas -
—_— fcE o
CE / \ / \ J
o 3 .,
toe

twe toEH

tweH tos tOH

1 toH

o Y w o P

~— Zero Latency Between Read and Write Operation

RY/BY \

Write Cycle

Read Cycle

Mote : PA = Program Address at one bank , BA = Read Address at the other bank , PD = Program Data In , RD = Read Data Out

Parameter Symbol 9 10 2 Unit
Min Max Min Max Min Max

Write Cycle Time twe 90 - 100 - 120 - ns
Write Pulse Width twp 45 - 45 - a0 - ns
Write Pulse Width High tweH 30 - 30 - 30 - ns
Address Hold Time taH 45 - 45 - a0 - ns
Data Satup Time tos 45 - 45 - 50 - ns
Data Hold Time toH 0 - 0 - 0 - ns
Read Cycle Time tRC 90 - 100 - 120 - ns
Chip Enable Access Time tCE - a0 - 100 - 120 ns
Address Access Time faa - 90 - 100 - 120 ns
Output Enable Access Time toE - 35 - 40 - a0 ns
Output Enable Hold Time toEH 10 - 10 - 10 - ns
CE & OE Disable Time tor - 30 - 30 - 30 ns
Output Hold Time from Address,CE or OE toH 0 - 0 - 0 - ns
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Package Information
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Current Component Expanded Numbering System
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1 2 3 4 5 6 7 8

HT S8CF 8M 16 F W CA -90

i —l_— 90ns Access Time
HIPER
8 Components | Customer Version
FROM Module Byte Controlled by Write
FROM MODULE —— Free Height
x 16bit
M
1. - Product Line Identifier
HIPER Technology HT
2. - Number of memory components
3.- Depth : 8M
4. - Width : x 16bit
5. - Package Code
Free Height SMD Connector
6. - Empty : Byte Controlled by Chip enable Signal(CEXx)
W : Byte Controlled by Write enable Signal( WEXx)
7. - Customer Version CA
8. - Access time
70 70ns
90 90ns
120 120ns
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