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CY7B333B

General-Purpose

Synchronous BiCMOS PLD

————E ANy
Features e Available in 28-pin, 300-mil PDIF,
A cerDIP, PLCC, and LCC packages
e 16 /O macrocells, each having: L e
. . o Programmable security bit
— Choice of combinatorial or . ..
registered output Functional Description
— Registers programmable to T-type The CY7B333B is a 28-pin, general-pur-
or D-type pose, high-performance PLD with seven
— Emulation of RS and JK flip-flop dedicated inputs, two clock inputs, and six-
— Independent (product term) output teen /O macrocells (tWO banks ofcight /0
enable macrocells). These are connected to alog-

ic array of 146 product terms and S0 input
terms. The CY7B333B has centered pow-
er and ground pins for low noise operation.

The CY7B333B uses an 8-wide sum of
product terms distribution scheme. Each
one of the 16 I/O macrocellshas as its input
an 8-wide sum of product terms. There are
twoasynchronousreset productterms (one
product term per bank of eight I/O macro-
cells).

— Synchronous clock input and prod-
uct term controlled asynchronous
reset product term for each bank of
8 macrocells

— Programmable output polarity con-
trol

— Up to 8 macrocell registers may be
buried while preserving the use of
the associated pins as inputs and
without using additional product

Each macrocell has a register that can be
programmed to be a T-type or D-type. RS-
type and JK-type registers can be emu-
lated. The macrocell architecture also al-
lows up to one half of the macrocell regis-
ters to be buried without sacrificing any I/
O pins and without using additional prod-
uct terms.

The CY7B333B is available in a wide vari-
ety of packages including 28-pin, 300-mil
plastic DIP and ceramic DIP, 28-pin
square plastic leaded chip carrier (PLCC),
28-pin square J-leaded hermetic ceramic
chip and, for military only, standard
opaque ceramic leadless chip carrier

(LCC).

Pin Configuration

LCC/PLCC
op View

terms
CILK1 provides the synchronous clock in-
—8 product terms per output put for one bank of macrocells, and CLK2
® 146 product terms total provides the synchronous clock input for
e 2 clock inputs that can also be logic the other bank of macrocells. If no syn- = RS
inputs chronous clock inputs are needed, the B 10
e High performance CLK1 and CLK2 inputs can function as 3 50
_ axim . standard logic inputs. Output enable is q Jec
10 ns maximum p ropagauo'n delay  ontrolled with one dedicated product TRy
e Centered power and ground pins for  erm permacrocell. Anasynchronousreset [ 10
low noise operation product term is provided for each bank of
e Advanced BiCMOS technology macrocells. X B333-2
[+
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Selection Guide
7B333B-10 7B333B-12 7B333B-15
Icci (mA) Commercial 150 150
Military 170 170
tpp (ns) Commercial 10 12
Military 12 15
ts (ns) Commercial 8 10
Military 10 12
tcol (ns) Commercial 8 10
Military 10 12

Macrocell Description

The control bits in each macrocell allow independant selection of
combinatorial or registered output and polarity. There are five
configuration bits (Cop—C,) in each I/O macrocell. The clock
sources for the two groups of eight registers on the left and right
side of the package are CLK1 and CLK2, respectively.

The one-of-three feedback multiplexer in the macrocell allows a
choice of three feedback sources: (1) register output, (2) macrocell
I/O pin, and (3) adjacent macrocell I/O pin. This is done by pro-
gramming the C; and C4 configuration bits. The choice of either of
two I/O pins as input source allows registers to be buried (internal
feedback path selected with output buffer three-stated) while pre-
serving the use of the associated I/O pin as an input by routing the
input pin to the array through the adjacent output macrocell-feed-
back multiplexer.

This approach allows up to one half of the registers to be buried
without sacrifice of any I/O pins and is accomplished with no in-
crease in array size or the accompanying degradation of die cost or
speed performance.

The three-state output buffer of each macrocell is controlled by an
individual product term.

The CY7B333B has a single asynchronous reset product term for
each group of eight macrocells.

Control Bit Description

Each I/O macrocell has one register that may be configured by the
dedicated configuration bit, Cg, as T-type or D-type register. The
T-type register may alsobe used to implement an RS or JKregister.
If Cy = 0 (default) then the output register will be D type. On the
other hand, setting Cy = 1 will configure a T-type register. C; con-
trols whether the input is registered or combinatorial. C; controls
output polarity. C; and C, select feedback from register output,
macrocell I/O pin, or adjacent macrocell /O pin. The default com-
figuration (Cs4, C3, Ca, C1, Cp == 0) is an inverted combinational
outputwith I/O pinfeedback. Table 1 describes the variousmacro-
cell configurations and the corresponding values of C4—Cq.

Table 1. Macrocell Configuration Bits

Configuration

Combinatorial, Inverted, I/O Feedback

D Register, Inverted, I/O Feedback

T Register, Inverted, I/O Feedback

Combinatorial, Noninverted, I/O Feedback

D Register, Noninverted, I/O Feedback

T Register, Noninverted, I/O Feedback

Hlegal

Combinatorial, Inverted, Registered Feedback

D Register, Inverted, Registered Feedback

T Register, Inverted, Registered Feedback

Combinatorial, Noninverted, Registered Feedback

D Register, Noninverted, Registered Feedback

T Register, Noninverted, Registered Feedback

Combinatorial, Inverted, Adjacent I/O Feedback

D Register, Inverted, Adjacent I/O Feedback

T Register, Inverted, Adjacent I/O Feedback

Combinatorial, Noninverted, Adjacent I/O Feedback

D Register, Noninverted, Adjacent I/O Feedback
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T Register, Noninverted, Adjacent I/O Feedback
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Maximum Ratings

(Above which the useful life may be impaired. For user guidelines,
not tested.)

Storage Temperature - 65°Cto +150°C

.................

PRELIMINARY CY7B333B
DCProgram Voltage ...........ccveiiiienennnnnn... 9.5V
Static Discharge Voltage ......................... >500V
(per MIL - -883, Method 3015)

Ambient Temperature with Operating Ran MIL- R
Power Applied .............coinnuunn — 55°Cto +125°C P 8 ge (per AmbSTD 883, Method 3015)
: _ ient
SDug%yl\tZJltaie tcl)i G(rir:)unc;iu Pot:.snual ....... 0.5V to +7.0V Range Temperature Voo
in H1g°h St P - 0.5V to Vo Max. Commercial 0°Cto +70°C SV £ 5%
DC Input Voltage ..........c..... —- 0.5V to (Vce + 0.5V) Military(!] - 55°Cto +125°C SV x 10%
DCInputCurrent . . ....ooovvevvvnnns —30mAto + 5SmA
(except during programming)
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Max Unit
Vou Qutput HIGH Voltage Vce = Min,, Ioy=-4mA 24 A\
Vin = Vigor Vi,
VoL Output LOW Voltage Vcc = Min,, IoL =4 mA Q0.5 A\
VIN = Vmigor ViL
Vg Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for All Inputs 22 A\
Vi Input LOW Voltage Guaranteed Input Logical LOW Voltage for All Inputs!<! 0.8 v
Irx Input Leakage Current Vss < VIN < Ve, Vec = Max. - 250 50 UA
Ioz Output Leakage Current Ve = Max., Vss < Vout < Vee -100 | 100 A
Isc Output Short Circuit Vcce = Max., Voyut = 0.5V —30 | -130 | mA
Currentl>]
Ica Standby Power Supply Ve = Max, Vi = GND, Outputs Open Com’l 150 mA
Current
Mil 170
Ice Power Suppgr Current at Vce = Max., Outputs Disabled (in High Z Com’l 170 mA
Frequencyl®°] State), Device Operating at fyiaxs
Mil 190
Notes:

2. T, is the “instant on” case temperature.

3. Minimum DC input voltage is —0.3 volts. During transitions, the in-
puts may undershoot to —2.0 volts for periods less than 20 ns.

4. Notmore than one output should be tested at a time. Duration of the
short circuit should not be more than one second. Voyur = 0.5V has
been chosen to avoid test problems caused by ground degradation.

5. Tested initially and after any design or process changes that may affect
these parameters.
5. Measured with the device configured as a 16-bit counter.

Capacitancel)
Parameter Description Test Conditions Max Unit
CiN Input Capacitance ViN=20Vatf=1MHz 10 pF
Cout Output Capacitance Vour =2.0Vatf=1MHz 10 pF
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AC Test Loads and Waveforms
+5V
R1819Q2 R=237Q R=237Q
OUTPUT OUTPUTO— . AMA -I— OUTPUT o~ J- A l
c=35pr=-[ R2335 Q2 C=359F1- 1— Vry = 1.45V C=5pF1- '[Vx
oV oV ov ov ov ov
(a) Normal Load (Load 1) (b) Thevenin Equivalent (Load 1) (c) Three-state Delay Load (Load 2)
B8333-8 B333-9 8333~
10
v ALL INPUT PULSES Parameter | Vyx Output Waveform—Measurement Level
3.0 ‘
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Power-Up Reset Waveform
oz o
- R
REGISTERED
W
ACTVE Low RRRAXRXXY
CLOCK A\ \ [/
twi
Switching Characteristics(®!
7B333B-10 | 7B333B—-12 | 7B333B~15
Parameter Description Min. | Max. | Min. { Max. { Min. [ Max. | Unit
tpD Input to Output Propagation Delayl’! Com’l 10 12 ns
Mil 12 15
tEA Input to Output Enable Delayl’! Com’l 12 14 ns
Mil 14 16
teR Input to Output Disable Delayl’ 8] Com’] 12 14 ns
Mil 14 16
tcol Clock to Output Delayl’] Com’l 8 10 ns
Mil 10 12
tcoz Clock to Registered Feedback to Combinatorial Com'l 17 20 ns
Qutput Dclay[5v 7,9] Mil 20 25
tod Output Data Stable Time from Input Clock Com’l 1 1 ns
Mil 1 1
ts Input or Feedback Set-Up Time Com’l 8 10 ns
Mil 10 12
ty Input Hold Time Com’l 0 0 os
Mil 0 0
tp External Clock Period (tcoz + ts)l'" /] Com1 | 16 20 ns
Mil 20 24
twiH Clock Width HIGH!"! Com’l 6 9 ns
Mil 9 10
twi Clock Width LOWI°] Com’l | 6 9 ns
Mil 9 10
fmaxi External Maximum Frequency (1/(tcor + ts))t > 1% 1] | Com1 | 62.5 50 MHz
Mil 50 41.6
fMAax2 Data Path Maximum Frequency (1/(twg + twy))P>> 19 | Com’l | 83.3 55.5 MHz
Mil 555 50
fMax3 Internal Feedback Maximum Frequency Com’l | 80 58 MHz
(U(tcF + ts))l> 121 Ml 33 A8
tcr Register Clock to Feedback Input!l-] Com’l 5 7 ns
Mil 7 9
taw Asynchronous Reset Width[>: 7] Com1 | 8 10 ns
Mil 10 12
tAR Asynchronous Reset Recovery Timel5] Com1 | 10 12 ns
Mil 12 15
tAp Asynchronous Reset to Registered Output Delayl/] | Com’l 12 14 ns
Mil 14 17
tPR Power-Up Reset Timel"! Com’l 1.0 1.0 us
Mil 1.0 1.0
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Programming

The 7B333B can be programmed using the QuickPro Il programmer available from Cypress Semiconductor and also with Data /O, Log-
ical Devices, STAG, and other programmers. Design for the CY7B333B can be implemented using Cypress Semiconductor’s Warp2
VHDL compiler, and alsowith Data I/O’s ABEL, Logical Device’s CUPL, and other compilers. Please contactyour local Cypress repre-

sentative for further information.
Synchronous I/OQ Macrocell

GLOBAL
ASYNCH
RESET

OUTPUT ENABLE PRODUCT TERM

FROM I/O PIN OF PREVIOUS
MACROCELL (N - 1)

c1
SUM OF 0
PRODUCT 0 R 1/O
TERMS P PIN
DT Q 1
1
o2
T > o)
DORT
GLOBAL CLK1 [
OR CLK2 co
10
00
TO ARRAY FEEDBACK[™
MUX el ) EGAL
11
B8333-12 Ca ca ]
TO FEEDBACK MUX OF ADJACENT
MACROCELL (N+1)

Notes:

5. AC testload (Load 1) used for all parameters except where noted.

7. This specification is guaranteed for eight or fewer devices outputs
changing state in a given access cycle.

7. This parameter is measured as the time after the output disable input
that the previous output data state remains stable on the output. This
delay is measured to the point at which a previous HIGH leve] has fall-
en t0 0.5 volts below Vo min. ora previous LOW level hasrisen to 0.5
volts above Vo, max. (See Load 2.)

9. Delay measured from clock of registered macrocell to feedback
through logic array to second macrocell output configured as a corabi-
natorial path.

10. This is a calculated parameter and is not directly tested.

11. This specification indicates the guaranteed maximum frequency at
which a state machine configuration with external feedback can oper-
ate.

12. This spec indicates the guaranteed maximum frequency at which a
state machine configuration with internal only feedback can operate.

13. This parameter is calculated from the clock period at fyax internal
(fmax3) as measured (see Note 7) minus tg and is not directly tested.
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Block Diagram
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MILITARY SPECIFICATIONS
Group A Subgroup Testing
DC Characteristics
Parameter Subgroups
Vou 1,2,3
VoL 1,2,3
ViH 1,23
ViL 1,2,3
Irx 1,23
Ioz 1,2,3
Icc 1,23

Switching Characteristics

Parameter Subgroups
tpD 9,10, 11
tcol 9,10, 11
tEA 9,10, 11
tER 9,10, 11
toH 9,10, 11
ts 9,10, 11
tH 9,10, 11

Ordering Information

Icc tpp fmax Package Operating
(mA) (ns) (MHz) Ordering Code Type Range
150 10 83.3 CY7B333B—-10DC D22 Commercial
CY7B333B-10JC J64
CY7B333B-10PC P21
12 55.5 CY7B333B-12DC D22 Commercial
CY7B333B—-12JC J64
CY7B333B—-12PC P21
170 12 55.5 CY7B333B-12DMB D22 Military
CY7B333B—-12LMB L64
15 50 CY7B333B—-15DMB D22 Military
CY7B333B—-15LMB Lo4

Document #: 38—-00099-C
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Package Diagrams

28-Lead (300-Mil) CerDIP D22
MIL-STD-1835 D—15 Config. A

PIN 1

MENSIONS IN INCHES
o B B I s s O s M s B ) o

[} MAX.
245
] 310
LUL_luL_JLJl_l\_H_Jl_JL_H_IL_
4 I__:ggg s 005 MIN, BASE PLANE
L . -
1.430 290
s 1485 1 _ws 320
080
[ o !
5 1
090

T 045 92
.04 3°

.06 110 15

i 015 330
23 SEATING PLANE 339

28-Lead Plastic Leaded Chip Carrier J64

DIMENSIONS IN INCHES MIN

PIN 1

-—-—-—mnmzx—an

e r
g—
B—r
0.483 P 0045 0.021
0.495 0 0055
0.390
Q430 n] { 0.430
0.458 N
B ¥
J_ 0026
0032 L__| L
T OO OOg
0.020 MIN,
0.458 —10.090
0,485 c.120
0.495 ' Q169

™ 0.180

28-Square Leadless Chip Carrier L64
MIL-STD~-1835 C-4

PIN #1

INCHES

olo olo
2 98
o ols

T
|

=]
[
[l

045
“ 055 DIMENSIONS IN
MIN.
BOTTOM 022 MAX.
E,_[,o_e
=]
045 ¢
bﬁr
045
035
RERERERERERER :
\ 008 R.
28 PLACES -
Tae SIDE {[—]
—
442 .
58 =
=
442
! 458
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Package Diagrams (continued)

28-Lead (300-Mil) Molded DIP P21

AN :"LH\H‘-“-“’H/

PIN 1

DIMENSIONS IN INCHES MIN,
MAX.

T
< 2250
0.270

I 0.030
0.089

SEATING PLANE

L370
1425

!

0.190

AV
0.160

hi

0.000
0.110

|

02120
0.140

2.009 .
0012 3° MIN,

Q015
0.060

0015
0.020
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