Random-Access Memories (RAMs)
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TERMINAL ASSIGNMENT

decoding needs

CDP1826C

CMOS 64-Word x 8-Bit Static
Random-Access Memory

m Ideal for small, low-power RAM Memory requirements
In microprocessor and microcomputer applications

® Interfaces with CDP1800-series microprocessors
without additional address decoding

m Daisy chain feature to further reduce external

m Multiple chip-select inputs for versatility
m Single voltage supply

m No clock or precharge required

The RCA CDP1826C 1s a general-purpose, fully static, 64-
word x 8-bit random-access memory, for use in CDP1800
series or other microprocessor systems where minimum
component count and/or price performance and simplicity
in use are desirable.

The CDP1826C has 8 common data input and data-output
terminals with 3-state capability for direct connection to a
standard bi-directional data bus Two chip-select inputs —
CS1 and CS2 — are provided to simplify memory-system
expansion. An additional select pin, CS/A5, is provided to
enable the CDP1826C to be selected directly from the
CDP1800 multiplexed address bus without additional latch-
ing or decoding In an 1800 system, the CS/A5 pin can be

tied to any MA address line from the CDP1800 processor. A
TPA input 1s provided to latch the high-order bit of this
address line as a chip-select for the CDP1826C. If this
CS/A5 inputis latched high, and if CS=1and CS2 =0at the
appropriate time in the memory cycle, the CDP1826C will
be enabled for writing or reading. In anon-1800 system, the
TPA pin can be tied high, and the CS/A5 pin can be used as
a normal address input

The six input-address buffers are gated with the chip-select
function to reduce standby current when the device is dese-
lected, as well as to provide for a simplified power down
mode by reducing address buffer sensitivity to long fall
times from address drivers which are being powered down

CLEAR WAIT

LF

______ NO-N2 MRD
K ADDR BUS K "ADDR BUS
—————— TPB
A | TPA
B :
ROM RAM cpPy SCO sCl ) I
copiszsc L PO sV
e MRD | ______| e MRD | k DMA-IN_DMA-OUT
. MWR _
e CEO___ | K EFI-EF4
8-BIT_BIDIRECTIONAL DATA BUS
52CM-34043

Fig 1 - Typical CDP1802 microcprocessor system
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Two memory control signals, MRD and MWR, are provided
for reading from and writing to the CDP1826C. The logic is
designed so that MWR overrides MRD, allowing the chip to
be controlled from a single R/W line

For such an interface, the MRD line can be tied to Vss, with
the MWR line connected to R/W.

A CHIP ENABLE OUTPUT is provided for daisy-chaining to
additional memories or 1/O devices. This output is high
whenever the chip-select function selects the CDP1826C,
which deselects any other chip which has its CS input
connected to the CDP1826C CEO output. The connected

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vop)
(Voltages referenced to Vss Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE (Po)
For Ta= -40 to +60°C (PACKAGE TYPE E)
For Ta= +60 to +85°C (PACKAGE TYPE E)
For Ta=-55 to +100°C (PACKAGE TYPE D)

For Ta= +100 to +125°C (PACKAGE TYPED) ................

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

chip is selected when the CDP1826C is de-selected and the
MRD input is low. Thus, the CEO is only active for a read
cycle and can be set up so thata CEO of another device can

feed the MRD of the CDP1826C, which in turn selects a third
chip in the daisy chain.

The CDP1826C has a recommended operating voltage of
4.5105.5V and is supplied in 22-lead hermetic dual-in-line
side-brazed ceramic packages (D suffix), in 22-lead dual-
in-line plastic packages (E suffix). The CDP1826C is also
available in chip form (H suffix).

For Ta= FULL PACKAGE-TEMPERATURE RANGE (All PACKAGe TYPES) « ..ot tuttttitettiteenteitieiirisenneenneenienes 100 mW

OPERATING-TEMPERATURE RANGE (Ta)

PACKAGE TYPE D .....oiii i

.................................................. —-55 to +125°C

PACKAGE TYPE E ittt ittt ettt et ettt e e e e e e e -40 to +85°C
STORAGE TEMPERATURE RANGE (Tstg) -t vt vtuttttiteten ttttetet et ettt et et e eet et etetetnenenenneranenenaens -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING)

At distance 1/16 = 1/32 inch (159 = 0 79 mm) from case for 10 S MaAX . .....uutintintntit ittt eenreeannans +265°C

RECOMMENDED OPERATING CONDITIONS at Ta = Full Package Temperature Range.
For maximum reliability, operating conditions should be selected so that operation is always within the following ranges:

LIMITS
CHARACTERISTIC CDP1826C UNITS
MIN. MAX.
DC Operating Voltage Range 4.5 6.5 v
Input Voltage Range Vss Voo
Input Signal Rise or Fall Time tr, tr _ 10 us
VDD =5V
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STATIC ELECTRICAL CHARACTERISTICS at Ta = -40 to +85°C, Voo = 5V + 5% except as noted

CONDITIONS LIMITS
CHARACTERISTIC Vo Vin CDP1826C UNITS
v) v) MIN. TYP.e MAX.
Quiescent Device lop _ 0.Voo _ 5 50 uA
Current
Output Low Drive | BUS 0.4 oV 1.6 3.2 —
(Sink) Current °  CcEo ) ee 0.8 1.6 — A
Output High Drive BUS -1.0 -1.5 -
(Sink) Current low  Ggo | Voo04 | OVeo -0.6 -1.0 —
|
Output Voltage Voo _ 0Voo _ 0 0.1
Low Level
Output Voltage V
P 9 ol OVoo | Voo-0.1 | Voo -
High Level v
Input Low Voltage Vi — — — 1.5
Input High Voltage Vin — 3.5 — —
Input Leakage Current Iin Any 0,Voo — +0.1 +1
Input
3-State Output |
ate utpu out O,VDD O,Von - +0.1 +1 /.lA
Leakage Current
Operating Device lopert _ 0Voo _ 5 10 mA
Current
Input . Cin _ _ _ 5 75 oF
Capacitance
Output Cour - 0.Voo - 10 15
Capacitance

oTypical values are for Ta = 25°C and nominal Vpp.
+Outputs open circuited, cycle times = 1 us

Signal Descriptions
A0-A4, CS/AS5 (Address Inputs):
These inputs must be stable prior to a write operation,

but may change asynchronously during Read operations.

In an 1800 system, the multiplexed high-order address
bit at pin CS/A5 can be latched at the end of TPA A
high level will provide a valid chip select for the
CDP1826C. The low-order address bit which appears
after TPA is used for data word selection. In non-1800
systems, TPA can be tied high to disable the latch and
allow the CS/A5 pin to function as a normal address
input.

BUS 0 — BUS 7: 8-bit 3-state common input/output
data bus.

TPA: High-order address strobe input. The high-order
address bit at input CS/A5 is latched on the high-to-low

transition of the TPA input. Tie TPA high to disable the
CS/AS5 latch feature.

CS1, CS2 (Chip Selector):

Either chip select (CS1 or CS2), when not valid, powers
down the chip, disables READ and WRITE functions, and
gates off the address and output buffers.

MRD, MWR: Read and Write control signals. MWR
overides MRD, allowing the CDP1826C to be controlled
from a single R/W line.

CEO (Chip Enable Output):

Allows daisy chaining to additional memories. CEO is
high whenever the CDP1826C is selected. CEO is only
active (low) for a Read cycle with the CDP1826C
deselected and the MRD input low.

Voo, Vss: Power supply connections.
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Fig 3 - Chip Enable Output timing waveforms for CDP1800-based systems.
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CDP1826C

DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = -40to +85°C, Voo = 5 V +5%,
Input t,t¢ =10 ns; CL = 50 pF and 1 TTL Load

LIMITS
CHARACTERISTIC CDP1826C UNITS
MIN.} | TYP.e [ MAX.
Read — Cycle Times (Figs. 4 and 5)
Address to TPA Setup 100 — -
tasH
Address to TPA Hold 100 — -
tan
Access from
— 1000
Address Change Taa 500
TPA Pulse Width 200 — -
Qutput Valid f = ns
utpu id from
MRD - 1
MRD tam 800 000
Access from
— 500 1000
Chip Select tac
CEO Delay from
TPA ¥_Edge toa B 150 800
MRD to CEO Delay 75 — —
tme
Output High Z from — — 125
Invalid MRD trrz
Output High Z from — — 225
Chip Deselect tsHz
+Time required by a limit device to aliow for the indicated function
eTypical values are for T4 = 25°C and nominal Vpp.
A0-A5 HicH ORDER LOW ORDER ADDRESS BYTE W
tasH— tay taa———
TPA N

tpaw [@—
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Fig. 4 - Timing waveforms for Read-cycle 1.
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Fig. 5 - Timing waveforms for Read-cycle 2 [TPA-High).
DYNAMIC ELECTRICAL CHARACTERISTICS at Ta = -40 to +85°C, Voo =5 V £ 5%,
Input t,ty = 10 ns; C. = 50 pF and 1 TTL Load
LIMITS
CHARACTERISTIC CDP1826C UNITS
MING#_ | TYPe | MAX.
Write-Cycle Times (Figs. 6 and 7)
Address to TPA Setup, 100 _ _
High Byte tasn
Address to TPA Hold 100 — —_
tan
Address Setup
Low Byte tasL 500 250 B
TPA Pulse Width 200 — —
teaw
Chip Select Setup 700 350 = ns
tcs
Write Pulse Width 300 200 —
tww
Write Recovery 100 — —
twr
Data Setup 400 200 —
tos
Data Hold from 100 50 -
End of MWR toH1
Data Hold from 125 50 -
End of Chip Select tonz

tTime required by a imit device to allow for the indicated function.
*Typical values are for Ta = 25°C and nominal Vpp.
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Fig. 7 - Timing waveforms for Write-cycle 2 [TPA=High].
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DATA RETENTION CHARACTERISTICS at Ta = -40 to +85°C; see Fig. 8

TEST
CONDI- LIMITS
CHARACTERISTIC TIONS CDP1826C UNITS
Vor Voo
) V) MIN. TYP.e MAX.
i .
in. Data Retention _ . _ 2 25 v
Voltage Vor
Data Retention Quiescent 25 _ _ 5 25 A
Current loo
Chip Deselect to Data
— 5 6 — —
Retention Time tcor 00
ns
Recovery to Normal _ 5 600
Operation Time trc
Voo to Vor Rise and
25 5 1 — —
Fall Time ot us
eTypical values are for Ta = 25°C and nominal Vpp
DATA RETENTION ——
Yoo MODE
3095 Vpp 095Vpp £
\ VDR /
tcor tt ! —" Re
cs1 r‘_ '
Vi ViH
ViL ViL
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Fig. 8 - Low Vopp data retention timing waveforms.




