PRELIMINARY DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
MC-22107

MCP (MULTI-CHIP PACKAGE) FLASH MEMORY AND SRAM
16M-BIT FLASH MEMORY AND 1M-BIT SRAM

Description

The MC-22107 is a MCP (Multi-Chip Package) of 16,777,216 bits (1,048,576 words by 16 bits) flash memory and
1,048,576 bits (131,072 words by 8 bits) static RAM.

The MC-22107 is packaged in a 48-pin plastic BGA.

Features
General Features
* Fast access time : 100 ns (MAX.)
* Voltage range : Vec =271036 YV
* Wide operating temperature : —20 to +85 °C
Flash Memory Features
+ 1,048 576 words by 18 bits organization
* Minimum number of repetitions for program / erase : 100,000 times
+ Sector erase architecture :
35 sectors (1 x 8K bytes, 2 x 4K bytes, 1 x 16K bytes, and 31 x 32K bytes)
Any combination of sectors can be concurrently erased. Also supports full chip erase.
* Boot code sector at the bottom sector
+ Automatic erase function
* Functions for automatic erasure :
Erase suspend / resume function
+ Automatic program function
+ Data polling and toggle bit
* Ready (Busy) output (RY (/BY}))
* Supply current
Reset mode : 5.0 gA (MAX)
Standby mode : 5.0 gA (MAX.)
Operating mode : 35 mA (MAX)
SRAM Features
+ 131,072 words by 8 bits organization
* Supply current
At operating : 35 mA {(MAX.)
At standby  : 26 pA (MAX)
+ Two Chip Enable inputs : /CE1s, CE2s
¢ Data retention supply voltage : 2.0t0 36V

The information in this document is subject to change without notice.

Document No. M13545EJ1Y0DS00 (1st edition)
Date Published May 1998 NS CP (K)
Printed in Japan

© NEG Corporation 1998



NEC MC-22107
Ordering Information
Part number Flash Memory Flash Memory SRAM Package
Boot code sector Access time (MAX.) | Access time (MAX.)
MC-22107F1-DE1-B10 at the bottom sector 100 ns 100 ns 48-pin plastic BGA (10 x 14 mm)

Pin Configuration

48-pin Plastic BGA (10 x 14 mm)

Top View Bottom View
6 O0000000
5 O0000000
4 0000000
3 O000000O0
2 O0000000
'.'f 1 OC0000000
O
ABCDEFGH HGFEDCHBA
Top View
A B c D E F G H
6| /CE1s  Vss 1101 Al A2 A4 CE2s Ag
5 Al10 fle:) 1roz2 A0 A3 A7 RY (/BY) Al14
4 /OE I1o7 1104 1700 AB A18 /RESET A15
3 Al AB A5 1108 1103 /o012 A12 A19
2 A13 Al7 SA /CEf /010 Vocf 1706 1015/ A

1 /WE Veos Ale Vss fle]

/011 1O13  1/O14

Common Pins
AQ-A15  : Address Inputs

Flash Memory Pins
A16 - A19 . Address Inputs (Flash Memory)

IYO0 - 1/O7 : Data Inputs / Outputs /08 - /015 : Data Inputs / Outputs (Flash Memory)
IOE : Output Enable /CEf : Chip Enable (Flash Memory)
WE . Write Enable RY (/BY) . Ready (Busy) Outputs
Vss : Ground /RESET . Hardware Reset Input
NG Mo . No Connection Veof : Supply Voltage (Flash Memory)
SRAM Pins
SA . Address Input (A16 for SRAM)
/CE1s : Chip Enable 1 (SRAM)
CEZs : Chip Enable 2 (SRAM)
Vees . Supply Voltage (SRAM)

Note Some signals can be applied because this pin is not internally connected.
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NEC MC-22107

Block Diagram

Vecf Vss

AQ- A19 ¢ ¢

AQ - A19 | »> RY (/BY)

> V08 - 11015

/RESET G&—

L]

16M-bit Flash Memory
{CEf O— > (1,048,576 words by 16 bits)

V‘lcs Vjs > 1100 - 1107

]

AO - A15 >
SA > 1M-bit SRAM
-0l
WE ™| (131,072 words by 8 bits) <:
/OE O >
/CE1s »
CE2s

Bus Operations

Operation Flash Memory SRAM Commeoen
/RESET /CEf /CE1s CE2s /OE WE I¥00 - /07
Full standby H H H X X X Hi-Z
X L
Output disable H X X X H H Hi-Z
Read from Flash Memory Note H L H x L H Data out
b L
Write to Flash Memory H L H X H L Data in
X L
Flash Memery hardware reset L X H X X X Hi-Z
X L
Read from SRAM H H L H L H Data out
Write to SRAM H H L H bs L Datain

Note /WE can be ViL if /OE is Vi, /OE at Vin initiates the write operations.
Remarks 1. x : Don't care
H: ViH
L: WV
2. Other operations except for indicated in this table are inhibited.
3. Do not apply /CEf = Vi, /CE1s = ViL and CE2s = Vi1 at a time.
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NEC MC-22107

Sector Layout / Sector Address Table (Flash Memory)

Sector Layout Sector Address Table

Address a%fﬁg’srs Alg Ale A17 A16 A15 Al4 A13 Al12
G2k words caooon 4 s [l e ] e
32K words Fobbor 1,,,,%33 77777 Pl o] <] x| x
32K words Egggg: _______ 1_“—%{0\_312_ _____ T T T 01 1 “—“x“_“x"_"x“
32K words Egggg: _______ 1““?&3_1 ______ T T T 0 "___O_nnx_““x"_"x“
32K words ggggg: 7777777 iﬁﬂ?ﬂBﬂ 77777 T T 01 T 1 ,,,,,x,,,,,x,,,,,x,,
32K words poooors p S8 |ttt fof | ]«
32K words Goooot 4 S48 [ 1|10 ol |l
32K words ggggg: _______ i___fﬁz_? _____ T T 0] 0 "_"()_"“x“_“)i_"_x“
32K words gggggﬂ 7777777 ;”fﬁZE 77777 1 ”7”0 77777 T T 1 ,,,,,x,,,,,x,,,,,x,,
32K words 80000H ...} ... sazs | 1]o| 1] vlo]x] x| x
32K words ABOOOH  § saze | 10| 1ot al] x|k
32K words AGoooH 4 sazs | 1] 0] 1] 0] 0] x| x| x
32K words os000H | sazz | 10| o)1l x| x| x
32K words 20000H 4 sa2t | 1ol o]0l x| xlx
32K words 88000H 4 sa0 | 1ol ol 1] x] x| x
32K words s0060H 4 sate | 1ol o] o]0l x|x|x
32K words TscoaH | sate | o | 1|1 1] 1] x| x| x
32K words TeoooH_ ) sat7 | o |1 10| x| x| x
32K words S8000H 4 sat | 0| 1] 10| 1] x| x|
32K words ggzgg: 7777777 17”7?&1757 77777 q 77”1 77777 T q ,,,,(),,,,i,,,i,,,i,
32K words ggggg: _______ I___Ef\lzl: _____ 0_ _"_1 _____ 01 T 1 “—“x“_“x“_"x“
32K words ggggg: 7777777 1”75{0\71737 77777 q 77”1 77777 01 1 ,,,,,(),,,,i,,,i,,,i,
32K words igggg: _______ 1“"?&1_2_ _____ 0_ _"_1 _____ 0] ¢ 0_ _"_1“_“><“_“x"_“><“
32K words igggg: _______ 1____?&1_1 ______ 0_ _"_1 _____ 0] ¢ 0_ _"_O_nnx___“x"_“x“
32K words ggggg: 7777777 Lfﬂq 77777 q ,,,,0 77777 T T 1 ,,,,,X,,,,,X,,,,,x,,
32K words 200001 4 % ool ] ilo] ]«
32K words AR S N I I S R R Y Y
32K words 20000t 4 A7 ool ol ]«
32K words ::ggggﬂ 7777777 i 77777 ? 5? 777777 q ,,,,0 77777 01 T 1 ,,,,,x,,,,,x,,,,,x,,
32K words roonor  h S ol ool fof | «f
32K words 0s000k § S | 00| ool 1] x| x|
16K words oso0r  § S | ofofofololi|ol .
4K words Sapoor 1 77777 saz |oflololoflolol1|1
4K words oo000t 1 _____ sat |ofojolololo]1]0
qooon 4 0 [o|ofofofofolofx
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NEC MC-22107
Command Definitions (Flash Memory)
Command sequence Bus 1st bus 2nd bus 3rd bus 4th bus 5th bus 6th bus
cycles write cycle write cycle write cycle read / write cycle write cycle write cycle
Addr. Data | Addr. Data | Addr. Data | Addr. Data | Addr. Data | Addr. Data

Read / Reset M°*® 1 xxxH | FoOH - - - - - - - - - -
Read / Reset "ot ! 3 555H | AAH | 2aAH | 55H | 555H | FoH | Ra | RD - - - -
Read Product ID code 3 555H AAH 2AAH 55H 555H 90H - - - - - -
(Manutacturer code / Device code)
Program 4 555H AAH | 2AAH 55H 555H AOH PA PD - - - -
Chip erase 6 555H AAH 2AAH 55H 555H 80H 555H AAH 2AAH 55H 555H 10H
Sector erase 6 555H AAH 2AAH 55H 555H 80H 555H AAH 2AAH 55H SA 30H
Sector erase suspend Note 2 1 xxxH BoH - - - - - - - - - -
Sector erase resume "o®3 1 xxxH 30H - - - - - - - - - -
Set to fast mode 3 555H AAH 2AAH 55H 555H 20H - - - - - -
Fast program Note4 2 xxxH AOH PA PD - - - - - - - -
Reset from fast mode " * 2 xxxH 90H xxxH FoH - - - - - - - -
Extended sector protect "' 4 4 wxxH | 60H | sPA | soH | sPA | 40H | sPA | sD - - - -

Notes 1.

Both Read / Reset commands are functionally equivalent, resetting the device to the read mode.

2. Sector erase can be suspended during sector erase with Addr. = Vin or Vi, Data = BOH.

3. Sector erase can be resumed after sector erase suspend with Addr. = Vit or Vi, Data = 30H.

4. These commands are valid in fast mode.

Remarks 1. 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 are latched in the falling edge of

the write pulse.

PD : Datato be programmed at location PA.
SA : Address of the sector to be erased. The combination of A19, A18, A17, A16, A15, Al14, A13 and

A12 will uniguely select any sector. See Sector Address Table.

SPA :

unprotected sector addresses.

Sector address to be protected. Set sector address (SA), and (A6, A1, A0} to (0, 1, 0).
SD . Sector protection verify data. Output 01H at protected sector addresses and output 00H at

2. Address bits A11 1o A20 = Vin or ViL for all address commands except for Program Address (PA) and
Sector Address (SA).
3. For Bus operation, see Bus Operations.
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NEC

MC-22107
Product ID Code {Manufacturer’s Code / Device Code) (Flash Memory)
Preduct ID Code Address inputs

AB Al AD Hex
Manufacturer's Code L L L 04H
Device code L L H 2248H

Product ID Code Code outputs
HRHEHEEEREREEE R

Manufacturer's Code 0 0 0 o] 0 o] 0 0 0 0 0 o] 0 1 o] 0 04H
Device code 0 0 1 o] 0 o] 1 0 0 1 0 8] 1 0 o] 1 2249H

Remark H:VH
L: Vi
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Electrical Specifications
Absolute Maximum Ratings
Parameter Symbol Condition Rating Unit
Supply voltage Voo with respect to Vss -0.3to +4.8 \'
Input / Output voltage vr with respect to Vss —0.2 to Voof +0.5M°% v
-0.3to Vs +0.5M°

Operating ambient temperature Ta —20 to +85 °C
Storage temperature Tstg -55to +125 e

Note During voliage transitions, inputs may undershoot Vss o —2.0 V, or overshoot to Vecf + 0.5 V or Veecs + 0.5 V

for pulse width (< 20 ns).

Caution Exposing the device to stress above those listed in Absolute Maximum Rating could cause

permanent damage. The device is not meant to be operated under conditions outside the limits

described in the operational section of this specification. Exposure to Absolute Maximum Rating

conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Condition MIN. TYP. MAX. Unit
Supply voltage Vecf, Vees 2.7 3.6 v
Operating ambient temperature Ta -20 +85 °C
Preliminary Data Sheet 7



NEC MC-22107

DC Characteristics (Recommended Operating Conditions Unless Otherwise Noted)

Common
Parameter Symbol Test condition MIN. TYP. MAX. Unit
High level input voltage Vi 22 Voo + 0.3 V')
Low level input voltage Vi -03 0.6 \')
High level output voltage Vo | lon=—-500 yA, Voof = Voos = Voo (MIN) | Voo — 0.5 V')
Low level output voltage VoL |loL=+2.1 mA, Voof = Voos = Voo (MIN.) 04 V')
Input leakage current Iui -1.0 +1.0 HA
Qutput leakage current lo -1.0 +1.0 uA
Flash Memory
Parameter Symbol Test condition MIN. TYP. MAX. Unit
Flash memory Vcc supply lecif | Vieof = Voo (MAX.), tovoe = 10 MHz 35 mA
current (Read) /CEf = Vi, /OE = Vi tovole = 5 MHz 17
Flash memory Vcc supply lecef | Veof = Voo (MAX.), /CEf = Vi, JOE = Vi 35 mA
current (Program / erase)
Flash memory Vcc standby Iseif | Voof = Voo (MAX.), /CEf = Vecf 2 0.3 V, 5 HA
current /RESET = Vecf 0.3 V
Flash memory Vce standby Issaf | Veof = Veo (MAX), /RESET = Ves £ 0.3 V 5 HA
current (/RESET)
Flash memory voltage Vio 1.5 12 12.5 \')
for reading preduct ID code and
temporary sector unprotect
Flash memory low Vcc lock-out Viko 23 25 V')
voltage
SRAM
Parameter Symbol Test condition MIN. | TYP. | MAX. | Unit
SRAM Vce supply lccts | /CE1s = Vi, CE2s = Vi, lio= O mA tovere = 10 MHz 35 mA
current tevele = 1 MHz 12
lcces |/CE1s < 0.2V, CE2s > Voos — 0.2V, tevele = 10 MHz 35 mA
lio=0mA, VLL0.2V, VH>Vceces —-0.2V  |tovcle = 1 MHz 8
SRAM Voc standby lseis  |/CE1s =VHor CE2s = V1L 2 mA
current lsees | /CE1s>Vecs =02V, [Vocs =30V x03V|Ta=25°C 1 2 A
CE2s2Voes—02V Ta=—-201toc+85°C 22
orCE2s <02V Vees =33V E03V|Ta=25°C 2 3
Ta=—-201tc+85°C 26
Capacitance (TA=25°C, f =1 MHz)
Parameter Symbol Test condition MIN. TYP. MAX. Unit
Input capacitance CiN Vin=0V TBD TBD TBD pF
Qutput capacitance Cout | Vour=0V TBD TBD TBD pF

Remarks 1. Vin: Input voltage, Vout : Output voltage

2. These parameters are periodically sampled and not 100% tested.
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NEC MC-22107

AC Characteristics (Recommended Operating Conditions Unless Otherwise Noted)
AC Test Conditions

Input Waveform (Rise and Fall Time <5 ns)

30V
X1.5 V<«———— TestPoints ——— 1.5 VX
GND

Output Waveform
X1 BV «———— TestPoints ——— 15 VX
Output Load
1TTL + 30 pF
/CE Timing
Parameter Symbol Test Condition MIN. | TYP. | MAX. | Unit | Notes
JEDEC |Standard
/CE recover time - tecr 0 ns

Alternating SRAM to Flash Memory Timing Chart

/CEF (Input) N /

felels) fccr

/CE1s (Input)

CE2s (Input)

fcor focr
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NEC MC-22107

Read Operations (Flash Memory)

Parameter Symbol Test Condition MIN. | TYP. | MAX. | Unit | Notes

JEDEC |Standard

Read cycle time tavay tre 100 ns
Address to output delay tavav tacc /CEf =/0E = VL 100 ns
/CEf to output delay teLav tee /OE = ViL 100 ns
/OE to output delay teLav toe /CEf =V 40 ns
/CEf to output Hi-Z teraz toF fOE = ViL 30 ns
/QOE to output Hi-Z teHaz tor /CEf =V 30 ns
Output hold time from addresses, taxax tow 0 ns

/GEf or /OE, whichever occurs first

/RESET hold time before read — trH 200 ns

/RESET pin low to read mode - trREADY 20 us

Remark tor is the time from inactivation of /CEf or /OE to high-impedance state output.

Read Cycle Timing Chart (Flash Memory)

tre |
Address {Input) >< Valid address X
tacc
/CEF {Input) /!
toer toF
I
/OE {Input) /—/
| toEn toE toH
|
MWE (Input)
VO (OUPUL) wmmmmmsmmnmmeemens e <<< -( Data Out > » Az
tre
Address (Input) >< Valid address ><
L trH taco toH

/RESET {Input)

IO (Qutput) ============mmm==- e <<< < Data Out > >-> Hz ..
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NEC MC-22107

Erase / Program Operations (Flash Memory)

Parameter Symbol MIN. TYP. MAX. Unit Notes
JEDEC Standard

Write cycle time tavay twe 100 ns

Address setup time {/WE to address) tavwL tas 0 ns

Address setup time (/CEf to address) taver tas 0 ns

Address hold time {/WE fo address) twiax tan 50 ns

Address hold time (/CEf to address) teLax tan 50 ns

Data setup time tovwh tos 50 ns

Data hold time twHDx toH 0 ns

/OE setup time - toes 0 ns

/OE hold time Read - toeH 0 ns

Toggle and data polling 10

Read recover time before write (/OE to /CEf) teHEL taHEL 0 ns

Read recover time before write (/OE to /WE) tarwL teHwL 0 ns

/WE setup time (/CEf to /WE) twier tws 0 ns

/CEf setup time (/WE to /CEf) teLw tcs 0 ns

/WE hold time {/CEf to /WE) terwn twon 0 ns

/GEf hold time (/WE to /CEf) twHEH teH 0 ns

Wiite pulse width twiwH twp 50 ns

/CEf pulse width teten ter 50 ns

Wiite pulse width high bwHwL tweH 30 ns

/CEf pulse width high tereL torH 30 ns

Byte programming operation twHwH twHwH1 18 us

Sector erase operation twHwH2 twHwHz2 1 15 sec 1
Vecf setup time - tves 50 us

Voltage transition time - tvLHT 4 us 2
Rise time to Vi - tvior 500 ns 2
Recover time from RY {(/BY) - trs 0 ns

/RESET pulse width - tre 500 ns

Delay time from embedded output enable - teoe 100 ns

Program / Erase valid to RY {/BY) delay - teusy 90 ns
Notes 1. This does not include the preprogramming time.

2. For sector protect operation only.
Erase / Program Performance (Flash Memory)
Parameter Description MIN. TYP. MAX. Unit

Sector erase time Excludes programming time prior to erasure 1 15 sec
Byte programming time Excludes system-level overhead 16 5,200 us
Chip programming time Excludes system-level overhead 16.8 100 sec
Erase / Program cycle 100,000 cycles

Preliminary Data Sheet 1



NEC MC-22107

Write Cycle Timing Chart (/WE Controlled) (Flash Memory)

(3rd Bus cycle)
twe | tas (Data polling)

3 G ST 1. SN 0% G
/GE (Input) /_\.\ /_\ / \‘

\ tost
TeHwL

JOE (Input) _){ \ / _\\
WE (Input) / t \U/ o \){

Address (Input

Remarks 1. This timing chart indicates last two bus cycles out of four bus cycles sequence.
2. PA s address of the memory location to be programmed.
PD is data to be programmed at byte address.
M1fO7 is output of the complement of the data written fo the device.

Dour is output of the true data written to the device.
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NEC MC-22107

Write Cycle Timing Chart (/CEf Controlled) (Flash Memory)

(3rd Bus cycle)

twe | 1as |

(Dala polling)

RIS ST GRITEED 1100000 G $04.0404 X
/

Irc

/CET {Input) \U/ \\_/ \ / \1
teHEL 1 lcer

/QE (Input) aL \ / !\

ANE (Input) }

VO (OUlpUl) == reeeeeeererss (V) S £ W— (1107 K Dour fmmsnrsnemsaaranaaraaranas] { bour T
toH

i IeeH I

Remarks 1. This timing chart indicates last two bus cycles out of four bus cycles sequence.
2. PAis address of the memory location to be programmed.

PD is data to be programmed at byte address.

/I/O7 is output of the complement of the data written to the device.
DouT is output of the true data written to the device.
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NEC MC-22107

Chip / Sector Erase Operation Timing Chart (Flash Memory)

1 twe tas |

]
Address (Input) j 555H )( 2AAH T 555H X 555H X 2AAH X sANe X
. taH
ICEf {Input) / \ / \
} faHwL
/OE (Input) j \_/_

tcH
twe

S Van T ¢ S VAR VAR VAR VERRV,

— tou (30H for Sector erasa)

O oty wereeeeere 25 I e NN con WS e W (Y
tvos
VDCF

Note SA isthe sector address for sector erase (see Sector Address Table). For chip erase, address = 555H.

—
Sy

Data Polling during Automatic Program / Erase Operations Timing Chart (Flash Memory)

jrefd)
/CEf (Input) * 5\

/OE (Input) \

toen

toe too

j(el=]

/WE (Input) /

twrwH1 Or twHwrp

Hi-Z
07 (Input / Outputy Pomeameamnennannaanns EIEED G5 ) S
| fEcE
iz Hi-Z
1700 to 1/08 (Input / Output) ) SYCELCECITTRELELPELE -« ( VOO to 1106 = Invalid X /90 [0 1108 =»)) -----------

Note |/O7 = Valid data (the device has completed the automatic program / erase operation).
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NEC MC-22107

Toggle Bit during Automatic Program / Erase Operations Timing Chart (Flash Memory)

/CEf (Inputy ~ \

/WE {Input) ;I

toes | toen

/OE (Input) _)P: ___qr\ /\ /\ /jﬁ /-\

Fe—

/08 (Input/ Output)  Data in )—\ /06 = Toggle /06 = Toggle g%%;%"ngm /—< VO 1o V1OT I

Note |/O6 = Stop toggling (the device has completed the automatic program / erase operation).

RY {/BY) during Write / Erase Operations Timing Chart (Flash Memory)

/CEf (Input) \ /

— The rising edge of the last /WE signal

MWE (Input) w \ ¥ Entire programming
or erase operations

-

RY {/BY) (Output) 4—}_/_
tBusy

/RESET, RY (/BY) Timing Chart (Flash Memory)

MWE (Input) \‘ /

/RESET (Input) y

tre

trr

RY ¢/BY) (Output) \ }{

trEADY
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NEC MC-22107

Temporary Sector Unprotect Timing Chart (Flash Memory)

Vecf

tvior tviHT

/RESET T ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B
/CEF (Input) \-\_/_\_‘ / \-,
ANE (Input) \.\_/_\ / \

- Program or Erase command tvLHT
sequence
<

RY (/BY) (Output) \ ?/

Unprotection peried
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NEC MC-22107

Extended Sector Protect Timing Chart (Flash Memory)

Vecf

/RESET
_/_ tvor

baHT

Time - out window
150 gs (MIN.)
/WE (Input) \_/ \_/_
IO (Input / Output) 4( 60H X B60H >7 60H

Remark SPAX is sector address to be protected.
SPAY is next sector address to be protected.

SPAX SPAY

P

8%%%
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NEC MC-22107

Read Cycle (SRAM)

Parameter Symbol MIN. MAX. Unit Notes
Read cycle time tro 100 ns
Address access time tan 100 ns
/CE1s access time tcos 100 ns
CE2s access time tcoz 100 ns
/OE to output valid toe 50 ns
Output hold from address change ton 10 ns
/CE1s to output in low impedance tLz1 5 ns
CEZ2s to output in low impedance tize 5 ns
/OE to output in low impedance toLz 0 ns
/CE1s to output in high impedance trz1 40 ns
CEZ2s to output in high impedance trzz 40 ns
/OE to cutput hold in high impedance tonz 40 ns

Read Cycle Timing Chart (SRAM)

fre

A

Address {Input) )(

ey \\\\\§ 7[///'/7/.1 ///
cezs (mpuy / / / / / ]l teor \\\\\\ \
o \\\ANAMNNNY i
JO(Outpuf)  =emmmmnniGRITRSGRICS u.«(( pataout Y XX

Remark Inread cycle, /WE should be fixed to high level.
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NEC MC-22107

Write Cycle (SRAM)

Parameter Symbol MIN. MAX. Unit Notes
Wiite cycle time twe 100 ns
/CE1s to end of write tow1 80 ns
CE?2s to end of write towe 80 ns
Address valid to end of write taw 80 ns
Address setup time tas 0 ns
Wiite pulse width twe 60 ns
Wiite recovery time twr 0 ns
Data valid to end of write tow 60 ns
Data hold time toH 0 ns
/WE fo output in high impedance twhz 40 ns
Output active from end of write tow 0 ns

Preliminary Data Sheet 19



NEC MC-22107

Write Cycle Timing Chart ({WE Controlled) (SRAM)

B twe -
Address{Input) )( )(
tow1
CE1s {Input) ;;;\X‘ 71////////////
towz
CEZs {Input) { f { {]Z S(\\\\\\\\\\\\
: tas - twp et
MWE (Input) S‘\\‘ 7[
N o fow
1/O {Input/Outputy Indefinite data OUjE:%‘:'_ '-iFr.l-p-e- Indefinite data out
dance dance

Cautions 1. During address transition, at least one of pins /CE1s, CE2s, /WE should be inacvtivated.

2. When I/O pins are in the output state, do not apply to the IO pins signals that are opposite in
phase with output signals.

Remarks 1. Write operation is done during the overlap time of a low level /{CE1s, WE, and a high level CE2s.

2. IF /CE1s changes to low level at the same time or after the change of /WE to low level, or if CE2s
changes to high level at the same time or after the change of /WE 1o low level, the /O pins will remain
high impedance time.

3. When /WE is at low level, the I/O pins are always high impedance. When /WE is at high level, read

operation is executed. Therefore /OE should be at high level to make the I/O pins high impedance.
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NEC MC-22107

Write Cycle Timing Chart (/CE1s Controlled) (SRAM)

. two .
Address {Input) >< ><
tas « tow:
/CE1s {Input) S(\XQ 7£
towe
CE2s (Input) { { { /)] / r7l 3K\\\\\\\
* - twe il twr
ANE (Inputy ;;;:;;:—Q 71///////
| tow oH

High impedance } High
/O (Input) ——————=—————————-— Data in - ————
impedance

Cautions 1. During address transition, at least one of pins /CE1s, CE2s, /WE should be inacvtivated.

2. When I/O pins are in the output state, do not apply to the IO pins signals that are opposite in
phase with output signals.

Remark Write operation is done during the overlap time of a low level /CE1s, WE, and a high level CE2s.
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NEC MC-22107

Write Cycle Timing Chart (CE2s Controlled) (SRAM)

Address (Input) ><
towd

S ANAANAN 777777

1as ) tows

CE2s {Input) %/ 7Z SK
taw
- R
/WE (Input) ;;;:;;:K Z///////
tor

L tow |
High impedance } High
/O (lnput) ————————————————=— Data in - —————
impedance

Cautions 1. During address transition, at least one of pins /CE1s, CE2s, /WE should be inacvtivated.

™)

2. When /O pins are in the output state, do not apply to the I/O pins signals that are opposite in
phase with output signals.

Remark Write operation is done during the overlap time of a low level /CE1s, WE, and a high level CE2s.
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Low Vcec Data Retention Characteristics (SRAM)
Parameter Symbol Test condition MIN. | TYP. | MAX. | Unit
Data retention supply voltage Vocori | /CE1s 2 Vocs — 0.2V, CE2s 2 Vecs - 02V | 2.0 386 vV

Vecore | CE2s <02 V

Data retention supply current leoor1 | Voos =3.0V, /CE1s 2Vecs — 0.2V, 0.5 |zoMete| uA

CE2s>Vees —02VorCE2s <02V

lccorz | Vees = 3.0V, CE2s <02V

05 [=2o0M*e| uA
Chip deselection to data retention mode | tcor

Operation recovery time tr

Note 3 pA (MAX.) (TA<40 °C), 1 A (MAX.) (Ta <25 °C)
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MC-22107

Data Retention Timing Chart (SRAM)
(1) /CE1s Controlled

ViH{MIN. )
Veeor (MIN. )

Vi (MAX. )

tcor Data retention mode R

/CE1s > Vccs =02V

Remark On the data retention mode by controlling /CE1s, the input level of CE2s must be CE2s > Vccs — 0.2 V or
CE2s < 0.2 V. The other pins (Address, /O, /WE, /OE) can be in high impedance state.

(2) CE2s Controlled

Vi (MIN. )
Veeor (MIN. )

ViL(MAX. )

teor Data retention mode tr

Remark The other pins (/{CE1s, Address, I/O, /WE, /OE) can be in high impedance state.
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Package Drawing
14.00£0.20 (0.551 £0.008) 1.4040.20 7.00£0.15 (0.276+0.008)
{0.055+0.008)
0.30£0.10
{0.012+0.004)
D CO0O0000O0O0O
D C000000CO0 T
10.00+0.15 D 0000000 5.00+0.15
(0.294 +0.006) > CCO0000C0CO0 {0.197+0.008)
v 00000000 l
1sl PIN
Q A

INDEX

20.40+0.10

[C]o5 (0.008]

1.0010.16 \INDEX

{@0.16 £0.004)

Recommended Soldering Conditions

(0.039%0.008)

Please consult with our sales offices for soldering conditions of the MC-22107.

Type of Surface Mount Device

MC-22107F1-DE1-B10 : 48-pin plastic BGA (10 x 14 mm)

Preliminary Data Sheet
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[ MEMO]
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NOTES FOR CMOS DEVICES

(1 PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note: Strong electric field, when exposed to a MOS device, can cause destruction
of the gate oxide and ultimately degrade the device operation. Steps must
be taken to stop generation of static electricity as much as possible, and
quickly dissipate It once, when it has occurred. Environmental control must
be adequate. When it is dry, humidifier should be used. It is recommended
to avoid using insulators that easily build static electricity. Semiconductor
devices must be stored and transported in an anti-static container, static
shielding bag or conductive material. All test and measurement tools
including work bench and floor should be grounded. The operator should
be grounded using wrist strap. Semiconductor devices must not be touched
with bare hands. Similar precautions need to be taken for PW boards with
semiconductor devices on it.

2 HANDLING OF UNUSED INPUT PINS FOR CMOS

Note: No connection for CMOS device inputs can be cause of malfunction. If no
connection Is provided to the input pins, it is possible that an internal input
level may be generated due to noise, etc., hence causing malfunction. CMOS
device behave differently than Bipolar or NMOS devices. Input levels of
CMOS devices must be fixed high or low by using a pull-up or pull-down
circuitry. Each unused pin should be connected to Vob or GND with a
resistor, if it is considered to have a possibility of being an output pin. All
handling related to the unused pins must be judged device by device and
related specifications governing the devices.

® STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-on does not necessarily define initial status of MOS device. Produc-
tion process of MOS does not define the initial operation status of the
device. Immediately after the power source is turned ON, the devices with
reset function have not yet been initialized. Hence, power-on does not
guarantee out-pin levels, /O settings or contents of registers. Device is not
initialized until the reset signal is received. Reset operation must be
executed imme-diately after power-on for devices having reset function.
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[MEMO]

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporaticn assumes no responsibility for any errors which may appear in this
document.

NEC Corporation does not assume any liability for infringement of patents, copyrights ar other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconducter devices,
the possibility of defects cannot be eliminated entirely. Te minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customers must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three quality grades:

"Standard", "Special", and "Specific'. The Specific quality grade applies only to devices developed based on
a customer designated "quality assurance program" for a specific application. The recommended applications
of a device depend on its quality grade, as indicated below. Customers must check the quality grade of each
device before using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audio and visual equipment, home electronic appliances, machine tools, personal electronic
equipment and industrial robots

Special: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment {not specifically designed
for life support)

Specific: Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices is "Standard" unless otherwise speacified in NEC’s Data Sheets or Data Books.
If customers intend to use NEC devices for applications other than those specified for Standard quality grade,
they should contact an NEC sales representative in advance.

Anti-radiocactive design is not implemented in this product.
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