Features

e Fast

— CY7C901—23 has a 23-ns read-mo-
dify-write cycle; Commercial 25%
faster than “C” Spec 2901

— CY7C901—27 has a 27-ns read-mo-
dify-write cycle; Military 15% faster
than “C” Spec 2901
e Low power
— 70 mA (commercial)
—90 mA (military)
® Vcc of SV +10% (commercial and
military)
¢ Eight-function ALU
e Infinitely expandable in 4-bit incre-
ments

e Four status flags: carry, overflow, neg-
ative, zero
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e Capable of withstanding greater than
2000V static discharge voltage

e Pin compatible and functional equiva-
lent to Am2901B, C

Functional Description

The CY7C901is a high-speed,expandable,
4-bit wide ALU that can be used to imple-
ment the arithmetic section of a CPU, pe-
ripheral controller, or programmable con-
troller. The instruction set of the CY7C901
is basic but yet so versatile that it can emu-
late the ALU of almost any digital comput-
er.

The CY7C901, as illustrated in the block
diagram, consists of a 16-word by 4-bit
dual-port RAM register file, a 4-bit ALU,
and the required data manipulation and
controllogic.

CMOS Four-Bit Slice

Theoperation performedisdetermined by
nine input control lines (I to Ig) that are
usually inputs from a micro-instruction
register.

The CY7C901 is expandable in 4-bit incre-
ments, has three-state data outputs as well
as flag outputs, and can use either a full
look-aheadcarry or a ripple carry.

The CY7C901 is a pin-compatible, function-
ally equivalent, improved-performance re-
placement for the Am2901.

The CY7C901 is fabricated using an ad-
vanced 1.2-micron CMOS process that
eliminateslatch-up, provides ESD protec-
tion over 2000V, and achieves superior
performanceatlow-power dissipation.

Logic Block Diagram

Pin Configurations
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Selection Guide

Minimum Read-Modify-Write Cycle (ns) Maximum Operating Icc (mA) Operating Range Part Number
23 80 Commercial CY7C901-23
27 90 Military CY7C901-27
31 70 Commercial CY7C901-31
32 90 Military CY7C901-32
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Pin Configurations (continued)
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Pin Definitions

Maximum Ratings

(Abovewhich the useful life may be impaired. Foruser guidelines,
nottested.)

Storage Temperature ................. - 65°Cto +150°C
Ambient Temperaturewith
PowerApplied ....................... —55°Cto +125°C
Supply Voltage 1o Ground Potential
(Pin11toPin33)............ccoovinninn ~0.5Vto +7.0V
DC Voltage Applied to Qutputs
inHighZState ........................ —-0.5Vto +7.0V
DClInput Voltage ...................... —3.0Vto +7.0V
Output Current into Outputs (LOW) ............... 30mA
Static Discharge Voltage . ....................... >2001V
(Per MIL-STD-883 Method 3015)
Latch-UpCurrent (Outputs) ................... >200mA
Operating Range
Ambient
Range Temperature Vce

Commercial 0°Cto +70°C 5V +10%

Militarylt] - 55°Cto +125°C 5V +10%
Notes:

1. Ta is the “instant on” case temperature.

Signal Signal
Name JO Description Name 1/O Description
Ag— A3 1 These four address lines select one of the reg- CP I Clock Input. The LOW level of the clock
isters in the stack and output its contents on writes data to the 16 x4 RAM. The HIGH lev-
the (internal) A port. el of the clock writes data from the RAM to
Byp— B3 I These four address lines select one of the reg- t}}il‘? -gort ap:i B-port }latch]gs. tTl_le optera:jlon
isters in the stack and output its contents on ot the (4 register 1s simular. Lata is entere
the (internal) B port. This can also be the des- into the master latch on the LOW level of the
tination address when data is written back into clock and transferred from master to slave
the register file. when the clock is HIGH.
_ P P Qs I/O These two lines are bidirectional and are con-
Io—1Ig 1  These nine instruction lines selef:t the ALU RAM; trolled by the I, -, g inputs. Electrically they
data sources (I 1, 2), the operation to be per- > /s N
formed(l3. 4 5)” and what data is to be written are three-state output drivers connected to the
into either the Q register or the register file TTL-compatible CMOS inputs.
(Is, 7, 8)- Outputs: When the destination code on lines
" . ) Is, 7, s indicates a shift left (UP) operation the
Dy—D; 1 Theseare four data input lines that may be se- three-state outputs are enabled and the MSB
lected by the Iy, 1, 2 lines as inputs to the ALU. of the Q register is output on the Q3 pin and
Yo—-Ys O Theseare three-state data output lines that, the MSB of the ALU output (F3) is output on
when enabled, output either the output of the the RAMj pin.
ALU or the data in the A latches, as deter- Inputs: When the destination code indicates a
mined by the code on the I, 7, glines. shift right (DOWN) the pins are the data in-
OE 1 Output Enable. This is an active LOW input puts to the MSB of the Q register and the
that controls the Yo — Y3 outputs. When this MSB of the RAM.
signal is LOW the Y outputs are enabled and Qo I/O These two lines are bidirectional and function
when it is HIGH they are in the high-impe- RAM, in a manner similar to the Q3 and RAMglines,
dancestate. except that they are the LSB of the Q register
and
Cp [  Thecarry-in to the internal ALU.
Chta O The carry-out from the internal ALU.

LOGIC E
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Pin Definitions (continued)

Signal

Name [/O Description

G,P O  The carry generate and the carry propagate
outputs of the ALU, which may be used to per-
form a carry look-ahead operation over the 4

bits of the ALU.

Overflow. This signal is logically the exclusive-
OR of the carry-in and the carry-out of the
MSB of the ALU. This pin indicates that the
result of the ALU operation has exceeded the
capacity of the machine. It is valid only when
the sign bits of the operands are identical (add)
or opposite (substract).

Open collector output that goes HIGH if the
data on the ALU outputs (Fp 1,2, 3) are all
LOW. It indicates that the result of an ALU
operation is zero.

F3 O The most significant bit of the ALU output.
Description of Architecture

General Description

A block diagram of the CY7C901 is shown in Figure 1. The circuit
is a 4-bit slice consisting of a register file (16 x 4 dual-port RAM),
the ALU, the Q register, and the necessary control logic. It is ex-
pandable in 4-bit increments.

RAM

The RAM is addressed by two 4-bit address fields (Ag — A3, By —
B3) that cause the data to appear at the A or B (internal) ports. If
the A and B addresses are the same, the data at the A and B ports
will be identical.

New data is written into the RAM location specified by the B ad-
dress when the RAM write enable (RAM EN) is active and clock
input is LOW. Each of the four RAM inputs is driven by a 3-input
multiplexer that allows the outputs of the ALU (Fy, 1, 2, 3) to be
shifted one bit pasition to the left, the right, or not to be shifted.
The other inputs to the multiplexer are from the RAM3and RAM,
1/O pins.

For a shift left (up) operation, the RAM; output buffer is enabled
and the RAM, multiplexer input is enabled. For a shift right
(down) operation the RAMy output buffer is enabled and the
RAM3 multiplexer input is enabled.

The data to be written into the RAM is applied to the D inputs of
the CY7C901 and is passed (unchanged) through the ALU to the
RAM location addressed by the B word address.

The outputs of the RAM A and B ports drive separate 4-bit latches
that are enabled (follow the RAM data) when the clock is HIGH.
The outputs of the A latches go to three multiplexers whose out-
puts drive the two inputs to the ALU (Rg, 1, 2,3) and (Sg, 1, 2, 3) and
the (Yy, 1, 2, 3) chip outputs.

ALU (Arithmetic Logic Unit)
The ALU can perform three arithmetic and five logical opera-

tions on two 4-bit input words, R and S. The R inputs are driven
from four 2-input multiplexers whose inputs are from either the

(RAM) A-port or the external data (D) inputs. The § inputs are
driven from four 3-input multiplexers whose inputs are from the
A-port, the B-port, or the Q register. Both multiplexers are con-
trolled by the Ig, 3, 2 inputs as shown in Table 1. This configura-
tion of multiplexers on the ALU R and S inputs enables the user
to select eight pairs of combinations of A, B, D, Q, and “0” (unse-
lected) inputs as 4-bit operands to the ALU. The logical and
arithmetic operations performed by the ALU upon the data pres-
ent atits R and S inputs are tabulated in Table 2. The ALU has a
carry-in (Cp) input, carry-propagate (P) output, carry-generate
(G) output, carry-out (C, 4 4) and averflow (OVR) pins to en-
able the user to (1) speed up arithmetic operations by imple-
menting carry look-ahead logic and (2) determine if an arithmetic
overflow has occurred.

As shown in Table 3, the ALU data outputs (Fg, 1,2, 3) are routed
to the RAM, the Q register inputs, and the Y outputs under con-
trol of the 14, 7, 3 control signal inputs. In addition, the MSB of
the ALU is output as F3 so that the user can examine the sign bit
without enabling the three-state outputs. The F = 0 output, used
for zero detection is HIGH when all bits of the F output are
LOW. It is an open-drain output which may be wire ORed across
multiple 7C901 processor slices.

Q Register

The Q register functions as an accumulator or temporary storage
register. Physically it is a 4-bit register implemented with master-
slavelatches. The inputs to the Q register are driven by the outputs
from four 3-input multiplexers under control of the Ig, 7, g inputs.
The Qp and Q3 [/O pins function in a manner similar to the RAMg
and RAMj pins. The other inputs to the multiplexer enable the
contents of the Q register to be shifted up or down, or the outputs
of the ALU to be entered into the master latches. Data is entered
into the master latches when the clock is LOW and transferred
from master to slave (output) when the clock changes from LOW
to HIGH.

ALU Source Operand and ALU Functions

The ALU source operands and ALU function matrix is summa-
rized in Table 4 and separated by logic operation or arithmetic op-
eration in Tables 5 and 6, respectively. The I, 1,3 lines select eight
pairs of source operands and the I3 4 slines selectthe operation to
beperformed. The carry-in (C,) signal affects the arithmeticresult
and the internal flags; not the logical operations.

Conventional Addition and Pass-Increment/Decrement

When the carry-in is HIGH and either a conventional addition or
apass operation is performed, one (1) is added to the result. If the
decrement operation is performed when the carry-in is LOW, the
value of the operand is reduced by one. However, when the same
operation is performed when the carry-in is HIGH, it nullifies the
decrement operation so that the result is equivalent to the pass op-
eration.

Subtraction

Recall that in two’s complement integer coding — 1 is equal to all
ones, and that in one’s complement integer coding zero isequal to
all ones. To convert a positive integer toits two’s complement (neg-
ative) equivalent, invert (complement) the numberand add 1 toit;
ie., TWC = ONC + 1. In Table 6 the symbol — Q represents the
two’s complement of Q so that the one’s complement of Q is then

-Q-1L
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Functional Tables
Table 1. ALU Source Operand Control

CY7C901

Table 2. ALU Function Control

ALU Source Micro Code
Micro Code Operands Octal ALU
Octal Mnemonic | Is | I4 | Is | Code Function Symbol
Mnemonic | I, | Iy | I | Code R s ADD LIT [T 0 [RPwss R+S
AQ LyL|L | O A Q SUBR L{L|H]| 1 |SMinusR S-R
AB LIL}H} 1 A B SUBS LialL] 2 |RMimuss R-§
zQ LH|L] 2 o Q OR Liu|H| 3 |RORS RVS
ZB LIH|H| 3 0 B AND HiL|L| 4 |RANDS RAS
ZA H|L L[ 4 o A NOoTRS |H|L |H| 5 |RANDS RAS
DA HILIH[ 5 b A XOR H|H|L]| 6 |RXORS RYS
DQ HI|H([L] 6 D Q xNOR |H|H|H]| 7 |RXNORS | RVS
DZ H|H|H]| 7 D o
Table 3. ALU Destination Control
Micro Code RAM Function Q-Reg. Function RAM Shifter Q Shifter
Octal Y
Mnemonic | Iy | Iy | I Code Shift Load Shift Load Output | RAMy | RAM; Qo Q3
QREG L|{LJ{L 0 X None None FpQ F X X X X
NOP L L H 1 X None X None F X X X X
RAMA L H L 2 None F#B X None A X X X X
RAMF LIH|H]| 3 None | F#B X None F X X X | X
RaMQD |H | L | L 4 |DOWN | F2#B |DOWN | Q28Q | F Fo ™ | Q | IN;
RAMD | H |L |H| 5 |DOWN| F28B X None F Fo N; | Q | X
RAMQU | H | H | L 3 UP | 2F#B | UP | 20%Q | F ™o Fs | Ny | O3
RAMU |H |H | H ]| 7 UP | JFeB X None F ™o Fa X | @

X = Don’t care. Electrically, the input shift pin is a TTL input internally connected to a three-state output that is in the high-impedance state.

A = Register addressed by A inputs.
B = Register addressed by B inputs.

UP is toward MSB, DOWN is toward LSB.

Table 4. Source Operand and ALU Function Matrix

Iz10 Octal 1 2 3 4 5 6 7
Octal ALU Source
Isq3 | ALU Function AQ A,B 0,Q O,B 0,A DA D,Q DO
0 Ch=L A+Q A+B Q B A D+A D+Q D
Rplus S
Cp,=H A+Q+1 | A+B+1 Q+1 B+1 A+l D+A+1|D+Q+1 D+1
1 Cp,=L Q-A-1 B-A-1 Q-1 B-1 A-1 A-D-1|Q-D-1|-D-1
S minus R
C,=H Q-A B—A Q B A A-D Q-D -D
2 C,=L A-Q-1 ] A-B-1 -Q-1 -B-1 -A-1|D-A-1|D-Q-1 D-1
R minus S
C,=H A-Q A-B -Q -B -A D-A D-Q D
3 RORS AVQ AVB Q B A DVA DVQ D
4 |RANDS AANQ AAB 0 0 0 DAA DAQ 0
5 |RANDS AANQ AANB Q B A DAA DAQ 0
6 |RXORS AV Q AVB Q B A DVA D¥Q D
7 |RXNORS AVQ AVB Q B A DVA DVQ D

+ = Plus; — = Minus; ¥ = OR; A = AND; ¥ = XOR

6—42
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Table 5. ALU Logic Mode Functions

Table 6. ALU Arithmetic Mode Functions

(I)ctal C, =0 (LOW) C, =1 (HIGH)
52‘1::; Group Function Group Function
00 |[ADD A+Q |ADD plus| A+Q+1
01 A+B |0on¢ A+B+1
05 D+A D+A+1
06 D+Q D+Q+1
02 PASS Q Increment Q+1
03 B B+1
04 A A+1
07 D D+1
12 |Decrement Q-1 PASS Q

13 B-1 B

14 A-1 A
27 D-1 D
22 [1I'sComp. ~-Q-1 [2s Comp. -Q
23 -B-1 |(Negate) ~-B
24 -A-1 -A
17 -D-1 -D
10 {Subtract Q — A -1 | Subtract Q-A
11 |(UsComp.) [ _ A _ 1 |(2sComp.) B~A
15 A-D-1 A-D
16 Q-D-1 Q-D
20 A-Q-1 A-Q
21 A-B-1 A-B
25 D-A-1 D-A
26 D-Q-1 D-Q

Octal

Isq3, I210 Group Function
40 AND AANQ
41 AAB
45 DAA
46 DAQ
30 OR AVQ
31 AVB
35 DVA
36 DVQ
60 XOR AVQ
61 AVB
65 DVA
66 D¥Q
70 XNOR AVQ
71 AVB
75 DVA
76 DVQ
72 INVERT Q
73 B
74 A
77 D
62 PASS Q
63 B
64 A
67 D
32 PASS Q
33 B
34 A
37 D
42 “ZERO” 0
43 0
44 0
47 0
50 MASK ANQ
51 AAB
55 DAA
56 DAQ

LOGW:IiI
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Logic Functions for G, P, C, ; 4, and OVR

The four signals G, P, C,, 4 4, and OVR are designed to indicate
carry and overflow conditions when the CY7C901 is in the add or
subtract mode. Table 7 indicates the logic equations for these four
signalsfor each of the eight ALU functions. The R and Sinputs are
the two inputs selected according to Table 1.

CY7C901

Definitions (+ = OR)

Pp=Ry+ Sy
Pi=R;+5;
P;=Ry+$;
P3=R3+S3
C4 = G3 + P3Gy + P3PyGy + P3P2Gy + PaPoP1PoCyy

Go = RoSo
G1=Ri$;
G2 =RyS,
G3=R3S3

Cs = Gy + PGy + PoP1Gy + P2P1PoCyy
Table 7. G, P, Cy 4+ » and OVR Logic Functions

Is43 | Function P G Ca+d OVR
0 R+S P;P2P1Pg G3 +P3G;+P3P,Gr + P3PoP1Gq Cq C3VCy
1 S-R Same as R + S equations, but substitute R; for R; in definitions 'Y
2 R-S§ Same as R + S equations, but substitute S; for S;in definitions »
3 | RVS LOW P3P2P1P, P3P,P1Pg + Cn Pp,P.Pp + Cy
4 RAS LOW G3+ G+ G1 +Go G3+G2+G1+Gp+Cy G3+G2+G1+Go+Cy
5 RAS LOW Same as R A S equations, but substitute K; for R;in definitions »
6 RVS Same as R S, but substitute R; for R;in definitions »
7 RY¥S | G3+Gy+Gi+Gp | G3 +PsGy+PsPiG1+PsPP1Gy | G3 + P3G, + PiP,Gy Note 2
+ P3PP1Po(Go + Cp)
Notes:

2. [P2+ GaPy + GoGiPg + G,G1GoCr] ¥ [P3 + G3P2 + G3GoPy + G3G2G1Py + G3G2G1GoGl

+ =OR
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Electrical Characteristics Over Commercial and Military Operating Rangel 4]

Parameters Description Test Conditions Min. Max. [ Units
Vou Output HIGH Voltage Voo =Min, Iog = — 3.4mA 24 A"
VoL Output LOW Voltage Voc = Min,, 04
Ior = 20mA Commercial, 16 mA Military
Vin Input HIGH Voltage 20 Vce v
viL Input LOW Voltage -30 08 v
Irx Input Leakage Current Vss < VIN < Ve, Voe = Max -10 10 uA
Ion Output HIGH Current Ve = Min., Voy = 2.4V -34 mA
IoL Output LOW Current Voc = Min., VoL = 04V Commercial 20 mA
Military 16
loz Output Leakage Current Voe = Max., Voyut = Vssto Ve -40 +40 RA
Isc Output Short Circuit Currentl®l | Ve = Max,, Voyt = 0V -8 | mA
Icc SupplyCurrent Ve = Max. Commercial —31 70 mA
Commercial —23 80
Military —27, —32 90
Icc1 Supply Current Vin 2 Ve — 1.2V, 10 MHz, | Commercial 26.5 mA
Vi <04V Military 31
Capacitancel¢]
Parameters Description Test Conditions Max. Units
CiN InputCapacitance Ta = 25°C,f = 1 MHz, 5 pF
CouT QOutputCapacitance Vee =50V 7 pF

Output Loads used for AC Performance Characteristics(’ 8 9]

+5V +5V
200Q 2700
Vour Vour
I Co 150Q c
T 7coors 70901-6
All outputs except open drain Open drain (F = 0)

Notes:
3. Seethe last page of this specification for Group A subgroup testingin- 7. Cy. = 50 pF includes scope probe, wiring and stray capacitance.

formation. 8. CL =5 pF for output disable tests.
4. VgcMin. =4.5V, Vec Max. = 5.5V 9. Loads shown above are for commercial (20 mA) Ior specifications
5. Notmore than one output should be shorted at a time. Duration of the only.

short circuit should not be more than one second.
6. Tested initially and after any design or process changes that may affect
these parameters.
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CY7C901-23 Commercial and CY7C901-27

Cycle Time and Clock Characteristicsi?l

Military AC Performance Characteristics CY7C901 3 | -27
The tables below specify the guaranteed AC performance of K W r
thesses :lévices ;J;;: éhe oom:?er(:ial (0°Cmto 70°C) ant: snilitary OR‘F:? %ﬁge?slr:;ee%cﬁ(ga?)sclecuon Zns 27ns
S‘ying o o L e D manossconds ang are | Mazmum Clock Frequency to shift @ |43 MHz |37 MHz
measured between the 1.5V signal levels. The inputs switch be- (50% duty cycle, 1 = 432 or 632)
tween OV and 3V with signal transition rates of 1V per nanosec- | Minimum Clock LOW Time 13 ns 15 ns
ond. All outputs have maximum DC current loads. See “Electri-  [Minimum Clock HIGH Time 10ns | 1208
cal Characteristics” for loading circuit information. Mo Ciock Period T ™
This data applies to parts with the following numbers:
CY7C9%01-23PC  CY7C901-23DC  CY7C901-23LC -
CY7C9%01-27JC  CY7C9%01-27DMB CY7C901-27LMB
Combinatorial Propagation Delays (C_ = 50 pF)I 191
To Output Y F3 Cas4 G,P F=0 OVR RAM, Qo
From Input Y Fs [ G, P F=0 OVR | RAM; Qs
Speed (ns) Bl B2 (B[] B[22 232723272327 |23 |27
A, B Address 30 |33 | 30 {33 [30 |33 {28 {333 [33 30 33[30]|33]—]—
D 21122220 |23 ]20[23]20]2]24}25 21|24 |22 }25]—]|—
Ca 17 [18 |16 |17 |14 (14— |~ |18]19 |16 |17 |18 {19 |— | —
To1z % |28 |25 127128 | 26 (24 |28 |25 |2 |24 [27 |25 27— | —
I3gs 26 | 27 124 | 27 [ 24 [ 26 |24 |26 |26 127 |24 |26 |26 |27 | — | —
Ts7s BlRl——]=-1—=1—=1—]=]—1—-[=J2j21j21r |21
A Bypass ALU (I = 2XX) Al -1 1=I=1=1T=1-1/=1=1-1=-1-=
Clock (LOW to HIGH) 24 127 |23 [ 26 | 23 | 26 |23 |25 {24 [ 27 [ 24 26 |24 |27 |19 | 20
Set-Up and Hold Times Relative to Clock (CP) Inputi>. 10. 1]
ce: — N —
Set-Up Time Hold Time |  Set-Up Time Hold Time
Before H$ L After H§ L Before L$ H After LV H
Speed (ns) 23 27 3 | 23 27 23 | 27
A, B Source Address 10 12 0 (Note 12) 21, 10 + tpwy, (Note 13) 0
B Destination Address 10 12 [} Do Not Change [ 0
Data — — —_ 16 4]
Ca — — — 13 0
Toiz — — — 19 0
Ias —_ _ -— 19 1]
I¢78 7 9 ¢ Do Not Change » 0
RAMg, 3, Qo3 — — — | 9 0
Output Enable/Disable Times!?!
Output disable tests performed with Cp, = 5 pF and measured to Device Input Output | Enable | Disable
0.5V change of output voltage level. CY7C001=23 BE 7 7 6
CY7C901-27 | OF Y 16 18

Notes:

10. A dash indicates a propagation delay path or set-up time constraint
does not exist.

Certain signals must be stable during the entire clock LOW time to
avoid erroneous operation. This is indicated by the phrase “do not
change.”

Source addresses must be stable prior to the clock H # L transition to
allow time to access the source data before the latches close. The A ad-
dress may then be changed. The B address can be changed if it is not

11.

12.

a destination; i.e., if data is not being written back into the RAM. Nor-
mally A and B are not changed during the clock LOW time.

13. The set-up time prior to the clock L. H transition is to allow time for
data to be accessed, passed through the ALU, and returned to the
RAM. It includes all the time from stable A and B addresses to the
clock L # H transition, regardless of when the clock H # L transition



CY7C901-31 Commercial and CY7C901-32
Military AC Performance Characteristics

The tables below specify the guaranteed AC performance of
these devices over the commercial (0°C to 70°C) and military
(— 55°Cto +125°C) operating temperature range with Ve va-
rying from 4.5V to 5.5V. All times are in nanoseconds and are
measured between the 1.5V signal levels. The inputs switch be-
tween 0V and 3V with signal transition rates of 1V per nanosec-
ond. All outputs have maximum DC current loads. See “Electri-

cal Characteristics” for loading circuit information.

This data applies to parts with the following numbers:
CY7C901-31PC  CY7C901-31DC
CY7C901-31JC  CY7C901-32DMB  CY7C901-32LMB

Combinatorial Propagation Delays (Cy, = 50 pF)i3. 10}

CY7C901-31LC

CY7C901
Cycle Time and Clock Characteristicsi?!

CY7C901 =31 -32
Read-Modify-Write Cycle (from selection | 31 ns 32ns
of A, B registers to end of cycle)

Maximum Clock Frequency to shift Q 32 MHz | 31 MHz
(50% duty cycle, I = 432 or 632)

Minimum Clock LOW Time 16 ns 17 ns
Minimum Clock HIGH Time 15ns 15ns
Minimum Clock Period 31ns 32ns

For faster performance see CY7C901 23 specification on page 9.

To Output Y F3 Cavd G P F=0 OVR RAM, Q
From Input Y F3 Cava G, P F=0 OVR RAM; Qs
Speed (ns) 31 |32 |31 132 |31 3231 13231 §32]31|32]311]32]31]32
A, B Address 40 | 48 140 |48 | 40 |48 | 37 J44 |40 [ 48 J 40 { 4B |40 | 48 | — | —
D 30 (37 |30 |37 |3 {37 |30 |34 |38 |4 |30 (3730 [37]|—]|—
Cq 2125|2252 |21 | —]|—~]25]28 |22 |25)25 28 | —|—
Torz 35 | 40 | 35 ] 40 | 35 | 40 | 37 | 44 |37 [ 44 [ 35 |40 |35 a0 | — | —
Tzas 35 [40 | 35 140 | 35 |40 |35 | 40 | 38 |40 {35 |40 [ 35 [40 | — | —
To7s Bl |- =1=1—=1=1=1=T1T=1T=126[212[»
ABppassALU(I=2XX) [ BB [ — | = —-1—=-"J—=-[<=1—=1=-1=1=1=1="T=1=
Clock (LOW to HIGH) 35 140 |35 [40 |35 |40 35 ]40 35140 |35 |40 35740 ]281]33
Set-Up and Hold Times Relative to Clock (CP) Input(3 10, 11]
ce: T AL I 7£_
Set-Up Time Hold Time Set-Up Time Hold Time

BeforeHp L After Hp L Before Ly H After L} H

A, B Source Address 15 1] 30,15 + tp 0
(Note 12) (Note 13

B Destination Address 15 '] Do Not Change » 0
D — — 25 0
Ca — — 20 0
Io2 — — 30 0
I35 — — 30 0
I8 10 4 Do Not Change » 0
RAMY, 3, Qg3 — — ] 12 0

Output Enable/Disable Times(2i

Output disable tests performed with C, = 5 pF and measured to
0.5V change of output voltage level.

Device Input Output Enable | Disable
CY7C901-31 OE Y 23 23
CY7C%01-32 | OE Y 25 25

LOGIC H
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CY7C901

Minimum Cycle Time Calculations for 16-Bit Systems
Speed used in calculations for parts other than CY7C901 are representative for MSI parts.

Cn+x
Cn Cn +y
Co+z

|-
TO
* | cvrceot 2.3, 4

WIRED “OR" F=0 FROM

OTHER CY7C901s
Mux SEQUENCER T T
- CY7C901
—» SEL A b—»! AB.ICh G P FROM Cn F=0
Gvrcaon 2 9 Coval 3 STATUS | 4
CY7C245s cv7eeot cee Cvrcoot R REGISTER
1 - 4)
MICROPROGRAM A Y30 A Y1s-12 A
MEMGRY l ‘
REGISTER
A
RE%?;?ER s REZ?ST%R
3 7
- . . . 709017
Pipelined System, Add without Simultaneous Shift
Data Loop Control Loop
CY7C245 Clock to Output 12 CY7C245 Clock to Output 12
CY7C901 A,BtoG,P 28 MUX Select to Qutput 12
Carry Logic Gg, PgtoCp 4+ 2 9 CY7C901 CCto Output 22
CY7C901 C, to Worst Case 18 CY7C245 Access Time 20
Register Set-Up 4 66 ns
71 ns
Minimum Clock Period = 71 ns
Cn +x
Cn  Cniy TO 7C901 (2, 3)
> mux QUENCER i
e SH # 3 1 1 ja—(
—»] SEL > RANAN wox [*%
1 > FROM ja—(
CY7G245s MUX RAM; G.P 7C001 2, 3) Cn RAM; [a—]
MICROPROGRAM - RAMg e < RAMo Fa
MEMORY > Crreant see cvzceot  F=0
) P OvR LRI
AB,1,Cq g
REGISTERA A Yoo eee A Y|s-(1:£' +4 WISFHDE :;lc g«gm
L
STATUS
DATA cee DATA REGISTER
REGISTER REGISTER A
B B
7C9018
Pipelined System, Simuitaneous Add and Shift Down (RIGHT)
Data Loop Control Loop
CY7C245 Clock to Output 12 CY7C245 Clock to Output 12
CY7C901 A,BtoG,P 28 MUX Select to Output 12
Carry Logic Gg, PptoC+ 2 9 CY7C901 CC to Output 22
CY7C901 C, to Worst Case 18 CY7C245 Access Time 20
XORand MUX  Prop. Delay, Select to 20 66 ns
Output
CY7C901 RAM3 Setup 9
96 ns

Minimum Clock Period = 96 ns

6—48
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Typical DC and AC Characteristics

NORMALIZED l¢c

NORMALIZED FREQUENCY

NORMALIZED SUPPLY CURRENT

vs. SUPPLY VOLTAGE

CY7C9I01

NORMALIZED SUPPLY CURRENT

vs. AMBIENT TEMPERATURE

OUTPUT SOURCE CURRENT

vs. OUTPUT VOLTAGE

1.2 14 < s
=
Z 50 Ve =50V —
1.0 0 1.2 & Ta=25°C
= T a0
3 3
0.8 210 8 30
/ = 5
Q 20
e}
06 // vy=50v — = 08 S~ @
Ta = 25°C \ Z 10
Vee = 5.5V [
0.4 | 00 Vin =50V 3 0
40 45 50 55 860 ~55 25 125 60 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) OUTPUT VOLTAGE (V)
NORMALIZED FREQUENCY NORMALIZED FREQUENCY OUTPUT SINK CURRENT
vs. SUPPLY VOLTAGE vs. AMBIENT TEMPERATURE vs. OUTPUT VOLTAGE
13 16 T 140
5 E
12 Lzu 14 E 120 —
2 & 100 ]
1.1 — 3 \ g //
=
LT | i 3 80
1.0 S o X /
— N 10 5 60
= w
0o 2 E /|
Ta=25°C Z o8 E Y / Voo = 5.0V
! _ C(:= !
0.8 9 Vee = 5.0V 3 20 / Th=25°C
0.7 0.6 ¢ 1
40 45 50 55 60 —55 25 125 00 10 20 30 40
SUPPLY VOLTAGE (V) AMBIENT TEMPERATURE (°C) QUTPUT VOLTAGE (V)
NORMALIZED OUTPUT DELAY
vs. OUTPUT LOADING NORMALIZED I¢( vs. FREQUENCY
16 141
b
3
@15 0 10
E o
& 14 // a
w
E A g o9
13 2
o 3
i Z 08
o 12 <]
2 / z Vg = 5.0V
Z 14 Vec =50V 07 A Vjy = OV OR 3V
S / Ta=25°C / Ta=25°C
1.0 | | 0.0 | | I
0 200 400 600 BDO 1000 0 5 10 15 20 25 30 35
7C901-9

CAPACITANCE (pF)

FREQUENCY (MHz)

LOGIC E
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Ordering Information
Read-
Modify-
‘Write Cycle Package | Operating
(ns) Ordering Code Type Range
23 CY7C901-23DC D18 Commercial
CY7C901-23JC J67
CY7C901-23LC L67
CY7C901-23PC P17
27 CY7C901-27DMB D18 Military
CY7C901-27LMB L67
31 CY7C901-31DC D18 Commercial
CY7C901-31JC J67
CY7C901-31LC L67
CY7C901-31PC P17
32 CY7C901-32DMB D18 Military
CY7C901-32LMB L67
MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics Combinational Propagation Delays
Parameters Subgroups Parameters Subgroups
Vou 1,2,3 From A, B Addressto Y 7,8,9,10,11
VoL 1,2,3 From A, B Address to F3 7,8,9,10,11
VIH 1,2,3 From A, B Addressto Cy, 4 4 7,8,9,10,11
Vi Max. 1,2,3 From A, B Address to G, P 7,8,9,10,11
Ix 1,2,3 From A, B AddresstoF =0 7,8,9,10,11
Ioz 1,2,3 From A, B Addressto OVR 7,8,9,10,11
Isc 1,2,3 From A, B Addressto RAMp 3 7,8,9,10, 11
Icc 1,2,3 FromDtoY 7,8,9,10,11
Icc1 1,2,3 FromDtoF3 7,8,9,10,11
. FromDtoCy 4 4 7,8,9,10,11
Cycle Time and Clock Characteristics FromDw0G P 7.8.9.10,11
Parameters Subgroups FromDtoF = 0 7,8,9,10, 11
Minimurm Clock LOW Time 7,8,9,10,11 From D to OVR 7,8,9,10,11
Minimum Clock HIGH Time 7,8,9,10,11 From D to RAM 3 7,8,9,10,11
FromChto Y 7,8,9,10,11
From Cj to F3 7,8,9,10,11
FromCpto Cy + 4 7,8,9,10,11
FromCytoF =0 7,8,9,10,11
From C,; to OVR 7,8,9,10,11
From C, to RAMp 3 7,8,9,10,11
FromIgpto Y 7,8,9,10,11
FromIppto F3 7,8,9,10,11
FromIg;pt0Cy 4 4 7,8,9,10, 11
FromIg2t0 G, P 7,8,9,10,11
FromIgiptoF=0 7,8,9,10,11
From I3 to OVR 7,8,9,10,11
From Iy to RAM, 3 7,8,9,10,11
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Combinational Propagation Delays (continued) Set-Up and Hold Times Relative to Clock (CP) Input
Parameters Subgroups Parameters Subgroups

FromIgsto Y 7,8,9,10,11 A, B Source Address 7,8,9,10,11

From Izss to F3 7,8,9, 10, 11 Set-Up Time Before HY L

From Iyss t0 Ca + 4 7,8,9,10,11 ot e e L 7.8.9,10,11

Fromlst0 G, P 7,8,910,11 A, B Source Address 7,8,9, 10, 11

FromlystoF=0 7,8,9,10,11 Set-Up Time Before L§ H

From [345 to OVR 7,8,9,10,11 A, B Source Address 7,8,9,10,11

From I345 to RAMp_ 3 7,8,9,10,11 Hold Time After L# H

FromIggto Y 7,8,9,10,11 s"ﬁ‘{?ﬁ’%ﬁ%“g‘:‘f‘;’:ﬁi. L 7,8,9,10,11

From g7 to RAM 3 7,8,9,10,11 —

> BDestination Address 7,8,9,10,11

From Ig75 to Qp, 3 7,8,9,10,11 Hold Time After H$ L

From A Bypass ALU to Y {1 = 2XX)) 7,8,9,10,11 B Destination Address 7,8,9,10,11

From Clock LOW to HIGH to Y 7.8,9,10,11 Set-Up Time Before L# H

From Clock LOW to HIGH to F3 7,8,9,10, 11 B Destination Address 7,8,9,10,11

From Clock LOW to HIGH to C, 4 4 7,8,9,10,11 Hold Time After L. § H

From Clock LOW t0 HIGH 10 G, P 7,8,9, 10, 11 D Set-Up Time Before L. # H 7.8,9,10,11

From Clock LOW to HIGH to F = 0 7,8,9,10, 11 D Hold Time After L.§ H 7,8,9,10,11

From Clock LOW to HIGH to OVR 7,8,9,10, 11 Gy Set-Up Time Before L§ H 7.8,910,11

From Clock LOW to HIGH o RAMg 3 | 7,8, 9, 10, 11 Gy Hold Time After L4 H 7,8,9,10,11

From Clock LOW to HIGH to Q.3 7,8,9,10, 11 Iz Set-Up Time Before L § H 7891011
Ip12 Hold Time After L H 7,8,9,10,11
I345 Set-Up Time Before L H 7,8,9,10,11
Tyss Hold Time After L H 7,8,9,10, 11
I78 Set-Up Time Before H$ L 7,8,9,10,11
Tg7g Hold Time After H# L 7,8,9,10, 11
I78 Set-Up Time Before Ly H 7,8,9,10,11
Is7s Hold Time After L H 7,8,9,10, 11
RAMy, RAM3, Qg, Qs 7,8,9,10,11
Set-Up Time Before L H
RAMj, RAM;3, Qg, Q3 7,8,9,10, 11
Hold Time After L9 H
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