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NEC Electronics Inc.
PRELIMINARY INFORMATION

MC-174/176
1,048,576-/4,194,304-Bit
Static RAM Cards

Introduction

The MC-174 and MC-176 are static RAM cards designed
for use in applications where portability is required.
They are packaged in a metal container, approximately
the same size as a credit card. However, the thickness
is 3.4 mm (0.133 inches), which is the thickness of about
three credit cards.

The cards use standard 32,768 x 8-bit uPD43256A static
RAM that is able to retain data by means of an internal
battery when system power is unavailable, The data
bus may be configured as either 8 or 16 bits. Further-
more, the upper or lower memory bytes may be con-
nected for input or output to the upper or lower bytes of
the data bus.

The MC-174 is organized as 131,072 bytes and the
MC-176 as 524,288 bytes. An external switch prevents
accidental changing of write data.

Features

O Credit card size

0 Two densities

—MC-174 = 131,072 bytes

—MC-176 = 524,288 bytes

Easily accessible write protection switch
Electronic card identification

Selectable data-bus width of 8 or 16 bits
Replaceable battery

Battery test circuit

Single + 5-volt power supply
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Ordering Information

Read Access
Cycle (max) Organization Paci

Part Number

MC-174 250 ns 131,072 bytes 60-pin IC card
MC-176 250 ns 524,288 bytes 60-pin IC card
60114

Pin Configurations

60-Pin IC Card (MC-174)
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Pin Configurations (cont)

60-Pin IC Card (MC-176)
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Pin Identification
Symbol Function
Ag-Agg Addresses
BC Battery check
CD Card detect
CE Card enable
Do - D35 Data inputs/outputs
MBS Bus select
OE Output enable
UB/LB Upper byte/lower byte
pper by Y
WE Write enable
GND Ground
Vee + 5-volt power supply
NC No connection
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Pin Descriptions

Ay through Ayg. These pins serve as addresses for
standard read and write cycles.

BC (Battery Check). This pin measures the voltage of
the card's internal backup battery.

CD (Card Detect). This pin controls reading of the
electronic signature.

CE (Card Enable). This pin is used to select the card
for read or write operation, CE high activates the
device and CE low puts it in standby.

Dy through Dqs. These pins serve as the data bus
interface between the MC-174/176 and the system.

MBS (Memory Bus Select). During a write cycle, the
signal from this pin selects a byte of the data bus to be
written.

OE (Output Enable). The signal from this pin controls
the output drivers for Dg through Dys.

UB/LB (Upper Byte/Lower Byte). The signal from this
pin selects the upper or lower byte of the memory card
for connection to the upper or lower byte of the data
bus.

WE (Write Enable). This pin controls read and write
operation.

Addressing

Addresses on the MC-174/176 designate bytes to be
selected. Since the cards are able to be organized as 8
or 16 bits, the lower memory byte is selected when Ag is
low and the upper memory byte when Ag is high. Ag is
the least significant bit in byte organization. In word
organization, Ag remains low and Ay becomes the least
significant bit.

The MC-174/176 are internally organized as two 8-bit
bytes, a lower byte encompassing locations MDg
through MD; and an upper byte encompassing MDg
through MD4s. The lower and upper memory bytes may
be logically connected to the lower or upper data bus,
Do through D; and Dg through Dys, respectively, as
specified by a combination of signals from Ay and
UB/LB.
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Block Diagram
Connector
ﬂ ﬁ )
Address Control Data
Digit
Buffer Circuit
Address M&mtrol II Data
Digit
J i VO Control
Ve Control
M Sel
U v ¥
8 Address OE WE 1o
Memory Array -« Back Up Battery
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A low on UB/LB while A is toggling connects first the ~ Table 1. Read Data Bus Control
lower and then the upper memory bytg tothelowerbyte  geap A D through Dys Dy through Dy
of the data bus (Dg through D7). Ag first goes low and v v Uroor bria Lowor bt
then high, respectively. The upper byte of the databus % r ppor oy r oyte
is connected to the upper memory byte while UB/LBis X Vin Upper byte Upper byte
low, regardiess of whether Ag is high or low. Ahighon vy Vi Lower byte Lower byte

UB/LB while Ag is toggling alternately connects the
lower memory byte to both bytes of the data bus when
Ay is low. The upper memory byte is connected to both
bytes of the data bus when Ay is high. See table 1.

If 16-bit data is required, i.e.,, with the upper memory
byte connected to the upper data bus and the lower
memory byte to the lower data bus, then Ag must
remain low and A; becomes the least significant bit.

Notes:

(1} Lower byte = MDg through MD7.
(2) Upper byte = MDg through MDys.
Read Operation

Read operationis initiated by applying high logic levels
to CE and OE and low levels to CD and WE.

4-3



MC-174/176

NEC

Write Operation

When WE is high and OE low, either aword or byte write
cycle may be executed (table 2). in a word write cycle,
UB/LB and Ay must be low to enabls the upper and
lower data buses to be written to the upper and lower
memory bytes, respectively. The signals of MBS, UB/LB
and Ag are used to select a byte write cycle, during
which either the upper (MBS high) or lower data bus
(MBS low) is active. UB/LB and A, specity whether the
active data bus is connected to the upper or lower
memory byte.

Table 2. Write Data Bus Control

MBS UBLe Ag Dg through Dys Dg through Dy
X Vi Vi Upper byte Lower byte
ViL X VIH Not used Upper byte
Vi Vin ViL Not used Lower byte
ViH X ViH Upper byte Not used
Vin Vin ViL Lower byte Not used
Notes:

(1) Lower byte = MDg through MD;.
(2) Upper byte = MDg through MD,5.

Signature Read Operation

The existence and type of memory card installed may
be detected by the system using a signature read cycle.
The card signature is accessed by applying a high logic
level to CD and OE and a low to CE and WE. The
signature word will then be accessible on Dy through
D45 of the databus. Table 3 decodes the contents of the
signature word.

Flgure 1. Battery Test Circuit

Checking the Battery

When the internal battery is being used to back up the
memory, the connector pins should be open.

The BC pin is used for testing the voltage of the internal
backup battery (figure 1 shows a diagram of the cir-
cuit). The battery (type CR2025) may be discharged
through this pin, and it is therefore advisable for exter-
nal circuits connected to BC to have animpedance of 1
MQ or greater. This impedance level will minimize dis-
charge during voltage testing and maximize the life of
the battery.

New batteries have a voltage of 3 voits. As the battery
is discharged and voltage dropsto 2.5 volts, the battery
should be replaced within 10 hours. To retain data
during battery replacement, ensure that Vg is con-
nected to a + 5-volt source.

Connectors

The JC20-E605-F1-A4 memory card connector and
one of two 60-pin mating connectors (either JC20-
EB0PA-LT1-A4 or JC20-E60PA-LT2-A4, depending on
the thickness of gold plating required) are available
directly from either of the following:

JAE Electronics (Headquarters)
3-1-9, Wakabadai

Meguro-ku

Tokyo, Japan 153

Telsphone: 011-81-3-780-2889
FAX: 011-81-3-780-2884

JAE Electronics (USA Sales Office)
142 Technology Drive, Suite 100
Irvine, CA 92718

Telephone: (714) 753-2600

FAX: (714) 753-2699

Vee ©

» Memory Array

83YL-73078
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Table 3. Signature Read Operation

Device Dys5 Dqg Dya Dy Dy, Dyg Dy

Dy D; Dg D5 D, Dy D, Dy Dy

Vi ik Vi Vi Vi Vi Vi ViL Viy

Vi ik Ve Vie Vi ik Vig Vig Vi

MC-174 VIH ViL WP X X Vi ViL
MC-176 Vi ViL WP X X Vi ViL
Notes:

(1) WP = the status of the write protect switch, where Vy indicates
write protection has been enabled and V) means it is disabled.

(2) X can be either V| or Viy.

Absolute Maximum Ratings

Recommended Operating Conditions

Supply voltage, Veo -05to +7.0V Parameter Symbot Min Typ Max Unit
Input voltage, Viy (Note 1) -05to Vge + 0.5 Supply voltage Vee 4.75 5.0 5.25 v
Output voltage, Voyt -05to Vgg + 0.5 Input voltage, low ViL ¢} 0.7 V'
Storage temperature, tgrg ~20 to +60°C Input voltage, high VIH 23 Vee v
Operating temperature, topr 0to +50°C Amblent temperature Ta [¢] 50 °C
Battery backup operating temperature, tgy 0to +50°C

Notes:
(1) -8.0V minimum for 50 ns maximum pulse width.
Capacitance

Ta= 25°C;t= 1 MHz; Vec = OV; Viyand Vyo = OV
Symbol  Max  Unit

Input Cin 10 pF
capacitance

Pins Under Test

Addresses, CD, CE, MBS,
OE, UB/LB, WE

Do through D45

Parameter

Input/output
capacitance

Cyo 35 pF

Notes:

(1) X can be either V) or V.

Data Bus Control

Truth Table

Function Dg - D15 CE cD WE OE
Standby High-Z ViL Vi, X X
Read cycle Data out Vin viL Vi ViH

High-Z ViH ViL ViL ViL
Write cycle Data-in ViH ViL Vi ViL
Signature read Data out ViL Vi Vit ViH

High-Z ViL ViH ViL Vi
Invalid High-Z ViL ViH Vin Vi
Prohibited High-Z ViH ViH X X
Notes:

(1) X can be either V| or V|

UB/LB Ay MBS WE OE D45 through Dg Dy through Dy
ViL ViL X ViL VIH Upper byte Lower byte
X Viy X ViL M Upper byte Upper byte
Vin ViL X Vi ViH Lower byte Lower byte
ViL ViL ViL Viy Vi Upper byte Lower byte
X Vi ViL Vin ViL Not used Upper byte
Vi ViL Vi VIH ViL Not used Lower byte
ViL ViL VIH VIH ViL Upper byte Lower byte
X ViH VIH VI Vi Upper byte Not used
ViH Vi VI ViH ViL Lower byte Not used
Notes:

(1) X can be either V|| or Vy.
(&) Lower = MDg through MD7.
(3) Upper = MDg through MDys.
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DC Characteristics
Ta = 01to 50°C; Vgc = +5.0V £5%

Parameter Symbol Min Max Unit Test Conditions
/O leakage current, high loH 260 UA (Notes 1, 2)
/O leakage current, low oL -10 1A (Notes 1, 2)
Operating supply current lcca 140 mA
Standby supply current Isg 2 mA {Note 3)
Output voltage, high VoH1 Ve - 06 \ lon = -0.1 mA
Vouz Vee-1.0 v loy = -4.0 mA
Output voltage, low Vou 0.4 v loL = 40 mA
Notes:
(1) This parameter is periodically sampled and not 100% tested.
(@) ViN = Vg or GND.
(8) CE < 20V and CD < 0.2V. All other pins < 0.2V or 2 Voo ~
0.2V or high impedance.
AC Characteristics
Ta = 010 50°C; Voo = +5.0V +5%
Parameter Symbol Min Typ Max Unit Test Conditions
Read Operation
Address access time taa 250 ns
CE access time tacE 250 ns
CE to output in high-Z thz 100 ns
CE to output in low-Z tz 5 ns
Qutput enable to output valid toe 120 ns
Output hold from address change tox 10 ns
OE to output in high-Z toHz 80 ns
OE to output in low-Z toLz 5 ns
Read cycle time tre 250 ns
Write Operation
Address setup time tas 20 ns
Address valid to end of write taw 200 ns
CE to end of write tcw 200 ne
Data hold time tDH 10 ns
Data valid to end of write tow 100 ns
Write cycle time twe 250 ns
Wrlite pulse width twp 150 ns
Write recovery time twr 10 ns
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AC Characteristics (cont)
Parameter Symbol Min Typ Max Unit Test Conditions
Signature Read Operation

Address access time tAD1 200 ns
Card signature access time tcon 100 ns
Card signature to output in high-Z tepe 90 ns
OE access time topt 150 ns
OE to output in high-Z top2 60 ns
Cycle time top 180 ns
Notes:

(1) Input pulse levels = 0.7 to 2.5 V; input pulse rise and falltimes =
5 ns; timing reference levels = 1.5V, See figures 1 and 2 for
output load.

Figure 2. Output Load

+5V
1.8 kG2
Dout
990 0 10?.0 o
N B3YL-73328
Figure 3. Output Load for ty;7 toyzand to; z
+5V
1.8kQd
Dour
990 2 f:f'
N 83YL-73338
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Timing Waveforms

Read Cycle
tRC |
Address, \ }
UBLB /<

>/

tAA
l€«——— ton —ﬁ
Dout Previous Data ) Data Output Valld

Notes:
(1] CO and WE =V
[2}] CE and OE = V4

CE- and OE-Controlled Read Cycle
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LtOLzaﬁ/tcs toHz
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Timing Waveforms (cont)

Write Cycle
twe
Address, /
UBAB < >¥
- AW .y
tow

e

YA, NN

o \_\W\ /

fe—1AS twp 'WH—>~

= LTI PN

towWw—————»le«——1DH

D

Data Input Valid

e—10HZ
High Impedance
Dout Note [6]

Note (6]
/

Notes:

[1] A write cycle accurs during the overlap of a high CE, a high WE, and a low OE.

[2) CE or WE musl be low during address transition.

(3] If OE is low, the I/O pins remain in high impedance.

[4) During a write cycle, OE must be low prior to the high-to-low transition of WE.

[5} During a write cycle, MBS must be stable at either a high or low level.

(6] During this period, the VO pins may be in the output state; therefore, input signals
of opposiie phase [0 outputs must nol be applied.
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Timing Waveforms (cont)

Signature Read Cycle

cD

UB/LB, Ag )( X
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tAD1 > lco2 >
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Notes:
[1] CE and WE = V) .
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