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“UltraLogic™ 512-Macrocell ISR™ CPLD

Features

+ 512 macrocells in 32 logic blocks
+ In-System Reprogrammable™ {ISR™)

— JTAG-compliant on-board programming

— Design changes don’t cause pinout changes

— Design changes don’t cause timing changes
+ Up to 264 1/0s

— plus 5 dedicated inputs including 4 clock inputs
» High speed

—fmax =125 MHz

—tpp=10ns

—tg=5.5ns
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.

3801 North First Street -«

—teg=6ns

Product-term clocking

IEEE 1149.1 JTAG boundary scan

Programmable slew rate control on individual 1/0s
Low power option on individual logic block basis

5V and 3.3V /O capability

User-Programmable Bus Hold capabilities on all I/0s
Simple Timing Model

PCl compliant

Available in 208-pin PQFP and 256/352-lead BG A pack-
ages

Pinout compatible with the CY37512V, 37256/37256V,
CY37384/37384V

CAS85134 « 408-943-2600
January 8, 1999

San Jose -
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Logic Block Diagram (352-pin BGA)
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Selection Guide

CY37512-154 CY37512-143 CY37512-125 CY37512-83
Maximum Propagation Delay, tpp {ns) 7.5 85 10 15
Minimum Set-Up, tg (ns) 5 5.0 55 8.0
Maximum Clock to Output, 15g (ns) 4.5 6.0 6.5 8.0
Typical Supply Current, lgc (mA) in Low Power Mode 240 240 240 240

Shaded areas contain advanced information.
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Functional Description

The CY37512 is an In-System Reprogrammable (ISR) Com-
plex Programmable Logic Device (CPLD) and is part of the
Ultra37000™ family of high-density, high-speed CPLDs. Like
all members of the Ultra37000 family, the CY37512 is de-
sighed to bring the ease of use and high performance of the
22V10 to high-density PLDs.

# of # Buried #1/0 Package
Pins Macrocells Macrocells Types
208 352 160 PQFP
256 320 192 BGA
352 248 264 BGA

For a more detailed description of the architecture and fea-
tures of the CY37512 see the Ultra37000 family data sheet.

Fully Routable with 100% Logic Utilization

The CY37512 is designed with a robust routing architecture
which allows utilization of the entire device with a fixed pinout.
This makes Ultra37000 optimal for implementing on-board de-
sigh changes using ISR without changing pinouts.

Simple Timing Model

The CY37512 features a very simple timing model with pre-
dictable delays. Unlike other high-density CPLD architectures,
there are no hidden speed delays such as fanout effects, inter-
connect delays, or expander delays. The timing model allows
for design changes with ISR without causing changes to sys-
tem performance.

Low Power Operation

Each Logic Block of the CY37512 can be configured as either
High-Speed (default) or Low-Power. In the Low-Power mode,
the logic block consumes approximately 50% less power and
slows down by { g

Output Slew Rate Control

Each output can be configured with either a fast edge rate
(default) for high performance, or a slow edge rate for added

noise reduction. In the fast edge rate mode, outputs switch at
3V/ns max. and in the slow edge rate mode, outputs switch at
1V/ns max. There is a nominal delay for I/Os using the slow
edge rate mode.

3.3V or 5V I/O Operation

The CY37512 operates with a 5V supply, and can support 5V
or 3.3V l/O levels. Vg connections provide the capability of
interfacing to either a 5V or 3.3V bus. By connecting the Voo
pins to 5V the user insures 5V TTL levels on the ocutputs. If
Voo is connected to 3.3V the output levels meet 3.3V JEDEC
standard CMOS levels and are 5V tolerant. A nominal timing
delay is incurred on output buffers when Vogq is set to 3.3V.
This device requires 5V ISR programming.

In System Reprogramming

The CY37512 can be programmed in system using |IEEE
1149.1 compliant JTAG programming protocol. The CY37512
can also be programmed on a number of traditional parallel
programmers including Cypress's Impulse3™ programmer
and industry standard third-party programmers. For an over-
view of ISR programming, refer to the Ultra37000 Family data
sheet and for UltralSR cable and software specifications, refer
to InSRkit: ISR Programming data sheet (CY3600i).

User-Programmable Bus Hold

All outputs of the CY37512 can either be configured into bus
hold mede or left floating. When in bus hold mode, the undriv-
en outputs retain their last value with a weak latch. This feature
allows the designer the flexibility of either eliminating or includ-
ing external pull-up/pull-down resistors. Enabling this feature
affects all I/Os simultaneously.

Design Tools

Development software for the CY37512 is available from
Cypress's Warp™ or third-party bolt-in software packages as
well as a number of third-party development packages. Please
refer to the Warp or third-party tool support data sheets for
further information.



FPEELIMINARY CY37512

Pin Configurations

208-pin PQFP/CQFP
Top View
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256-ball BGA
Top View

1 2 3 4 5 6 7 8 Q 10 1 12 13 14 15 16 17 18 19 20

A | GND | 1os | Mo | voss | o | voe | o7 | 104 | 10y | 110yen | VOmse | 1104gs | VO4es | NG | 104ze [ 104 | NE | NG| vOyge [ 1104 | A

B | U0y | WOs | 104 | 10ss | 1045 | 104y | 110 | 108 | 1Oy | 10401 | 1104g7 [ 104es | WO4es | NC | NC | 1047 | 1Oy7 [ 10470 | NC |10y | B

C NG | NG | 10s | NG | 107 | 1042 | 10y | 10s | 102 | NC | 104gs | 11048s | V0180 | V0470 | 10476 | 10473 | 10422 | 1Oyer | 1Oy | M@ | ©

D | WOy | NG | NC [ GND | NG | Voeo | 10 | GND | 10y | NC | Vg |10 | GND | 104 | Voso | NC | GND |10y | TDI |10y | D

E | V0x | 1Oy | 105 | NC FOsgs | VOyst | VOuso [ 1Osss | E
Fo| vog | Tex | 1o | veeo Voco | 1Oyss | NG | 100ys | F
G | VO | 10s | 1Os | 102 V057 | 1Oyss | WOss | VO | G
H | 10w | NG | 1voss | GHD GND | GND | GND | GND | €MD | €ND GND | D15y | 0150 | O1ag | H
J | VOsg | WOz | VOs7 | 10ss GND | GND | GND | GND | @ND | @ND VOgg | 07 | VOs [ 1VO01as | 4
K | 10s | 104 | 10u | Veo GND | GND | GND | GND | GND | €ND 104 [CLKsML| NG | NE K
L | 00y | VO, | V045 | 11048 GND | GND | GND | GND | GND | GND Voo |[CLKaAs| V045 | NE L
M | 10 [CLKyIg|CLK 1| 104 GND | GND | GND | GND | GND | GND Oyag | iOpag | WOmay | 1Oyae | M
N | VO | 1VOs | vOsy | GHD GND | GND | GND | GND | €MD | €ND GND | 10y | ¥O57 | WO4ag | N
P | 1V0s | 105 | 1Oss | 10sg VO aq | V05 | VO [ V0 | P
R | 1VOs | 1085 | 1VOss | Veco Voco | 101 | NG | 11055 | R
T | VOs | 10sp | 1Os2 | 1:0es Orza | 1Oypr | VOuas [UOmme | T

U | vog | 106 | 10ss | GND | 1075 | Voco | 102 | GND | 110gy | Voo | VOes | 10402 | GND | 104z | Vees | NC | GND | 110425 | 10450 | 10425 | U

v 1Ogs | 11O0s7 | 1WOgo | 1075 | 1107 | 1Ogq | 1Ogs | 1MOgs | 1MOg2 Iz 11Qg7 | UO1p1 | HO105 | MO10g | WOz | TDO | UOq1a | V0417 | ¥4z | Oy a5 v

W | 10 | 0z | 107 | 10z | 11070 | 10gs | 1O | 1Oge | 11065 | 1100 | 1100s | 10400 | ¥O104 | V0407 | 1O | NG | NG | 1045 | 104g | 11045 | W

Y | v0n | W0 | 107 | TMS | 10sy | 10es | 110g; | 10g | 1106s | NG | NG | 10gg | O10s | 10105 | W0q0s [ 101 | NC | NC [ 10Omug | VOmg | ¥

*NOTE: Center pins must be connected to GND to aid thermal dissipation.
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352-ball BGA
Top View

1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
GND | &ND | 104 | 16045 | 10045 | 10aa | 1Oas | 10 | 110ms [ 10040 | 1Os | 1104 | 104|106 | 110060 | 10257 | VO 28s [ 11030 | 110287 | 100z | MO220 | HOz80 | VO 248 | VO2aa| END | GND
GND | NG | 1045 [ 1047 | 1044 | 1055 | 1055 | 16050 | 10005 | 1041 | 1105 | 1105 | 10 | Voo |10t | 100se | 1085 [ 110550 |10 | 11031 [ 11005 | 10540 | 1045 | 160248 [ 10540 | GND
110z | 1105g [ 10047 | 16015 | 11042 | 10ss | ¥Oug | 110m | 1100 | 1106 | 106 | 1105 | 100|106z | 110080 [ 110256 | 10ss | 11028 | 10285 | 10mas | 10250 | V081 | 110247 | VO 228 | 110024 | 110227
11055 | 1040 [ 160s5 | ME | NE | 10m | 1000 | Vooo | Veoo | NE | aMD | eND | Voo | Veoo | GND | anp | NE | Voco | Vooo | 10sss [ 100 | MC | NG |10ss | 10555 |11055s
1104p | TCK | 11044 | NC NC | TDI |1/Oap [1/O200
105 | 1104 | 11043 | 16022 110242 | V0210 110215 | 110217
1/C4g | 1047 | 11045 | 1/Opa 110541 | 110215 | /0215 [ 110214
1049 | 1050 | WOg4 | Voo Voco | V0211 | 1Oz42 [ 110g45
11085 | 11083 | 11084 | Yooo Veoo [ Oz08 | 110200 [ 1102410
11055 | 11085 | 11057 | NC NG | 1005 | 110206 | 11007
10 | 10ss | 1055 | GND GND | aND | eND | eND | anp | anp GND |10sa| 14 |104qr
105 | 10gg | 11 | GND GND | aND | GND | anD | GD | GND GND | 13 | 100 [11Ca02
106 | Voo | 106 | Voeo GND | anD | enD | enD | enp | enp Voo |V0z01 [ 1000 [ 110100
1104 | 10g | 106 | Vaso GND | GND | GND | eND | aND | gD Vooo [101es| Vos [1101e
110gg | 110gg | 110 | GND GND | eND | D | enD | G | D GND |10 103 | 11010 [ 1105 o5
11071 | 1/0gyq | 1/0gs | GND GND | GND | GND | GND | GND | GND GND | VO47g | /D179 | 11O1g2
1Og | 10g; | 1104 | NE NG 1077|1104 76 11045
10gy | VOgp | Osgg | Voo Voo |VOsza [ VO 73 (V0472
1Og4 | 1Oy | 1Og; [ Vooo Yooo | V0171 | VO 70 016
110gs | 1055 | 11073 (10440 11045 | 0120 | 110101 110463
11074 | 1075 | 11O7g | 11O414 110152 | 110187 | /188 [ 11O 8e
11077 | 11075 | 11055 | NIC NG 110454 | 01 as [ 110556
1/0gq | 10gp [1/O4pg | NG | NC | Oz | i3 | Voco | Voco | NC | GND | GND | Voo | Voco | GND | GND | NC | Voo | Voo [ 1O4s0 | 110451 | NC NC 110455 | /Oqg3 [ 110482
11400 | 10gs | 11085 | 11017 | 11067 [ 110400 [ V0102 | 10105 | 110130 | 110153 | 0125 | VO4m0| 12 {10135 | 10485 | 110130 | VO ap | 110457 | 110556 | 10461 | 110163 | 10166 | 10145 | V0480 | 110461 | 110154
GND | NG [1Oy15 [ 11O | iO110 | 11Ogg | 11010+ | 11O10a [ 110406 [ 110421 | 110424 | FO127| Voo | 110450 [ 110134 | 110437 | 10140 | 1O1a3 | 1iC4an | O4ga | 1104 a5 | 11O+ 44 [ 110447 | 1O44g| NC | GND
GND | &ND [10414 [ 1018 | 11006 | 10ga | TMS | 11010 101 07 [ 110422 [ 110125 | 10128 | 160151 | 10102 | 110185 | 10156 | VO 41 [ 110485 | 1108 | TDO [ 10464 | KO1 67 | 10145 | VO 14e| END | aND
1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
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Maximum Ratings DC Voltage Applied to Outputs
inHigh Z8tate.........ccooooivii —0.5V to +7.0V
(Above which the useful life may be impaired. For user guide- DC Input Voltage ..o —0.5V to +7.0V
lines, not tested.) be p Vo v
Storage Temperature ... —85°C to +150°C rogram ON@QGE...ovssvvvvesvv e 451055
. . Current into QUIPULS ... 18 mA
Ambient Temperature with o
Power Applied............cc...cocoveiieeen s —B5°C o +125°C Static Discharge Voltage ... »>2001V
Supply Voltage to Ground Potential -0.5Vto +7.0V (per MIL-STD-883, Method 3015)
Lateh-Up Current ... >200 mA
Operating Range!'!
Ambient Junction Output
Range Temperaturel'l Temperature Conditien Vee Veeo
Commercial 0°C to +70°C 0°C to +90°C 5V 5V +0.25V 5V £ 0.25V
3.3V 5V +0.25V 3.3V + 0.3V
Industrial —40°C to +85°C —40°C to +125°C 5V 5V £ 0.5V 5V 05V
3.3V 5V £ 0.5V 3.3V 03V
Mifitaryt?! -55°C 0 +125°C —55°C to +130°C 5V 5V +0.5V 5V + 0.5V
3.3V 5V +£0.5V 3.3V 03V

Shaded areas contain advance information.
Notes:

1. Normal Programming Conditions apply across Ambient Temperature Range for specified programming methods. For more information on programming the
Ultra37000 family devices see the Ultra37000 family data sheet.

2. Tpis the "instant on” case temperature.
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Electrical Characteristics Over the Operating Range

Parameter Description Test Conditions Min. Typ- Max. Unit
Vou Output HIGH Voltage Voo =Min. | lopg =-3.2 mA 24 v
(Coml/Ind)!®!
lon = —2.0 mA (Mil)] 2.4 v
Vopz Output HIGI—HIoItage with Out- [ Voo =Max. | Iy = O pA (Com'l/ind )l 4.0 Y
put Disabled lop = —50 pA (Com Vind)™ 36 v
VoL Output LOW Voltage Voo = Min. | lgL = 16 mA (Com’l/Ind){3] 0.5 v
loL = 12 mA (Mil)%] 0.5 v
ViH Input HIGH Voltage Guaranteed Input Logical HIGH voltage 2.0 Vcomax v
for all inputs(®
ViU Input LOW Voltage Guaranteed Input Logical LOW voltage | -0.5 0.8 v
for all inputs®
lix Input Load Current V| = Internal GND, V| =V -10 10 LA
loz Output Leakage Current Vo = GND or Vg, Output Disabled -50 50 pLA
Voo = Max., Vo = 3.3V, Output 0 -70 -125 LA
Disabled!
lOS OUtpUt Short Circuit VCC = Max., VOUT =0.5V -30 —160 mA
Currentl®
lzHL Input Bus Hold LOW Sustaining | Voo = Min., V, = 0.8V +75 LA
Current
lBHH Input Bus Hold HIGH VCC = Min., VlH =20V -75 LJ.A
Sustaining Current
leHLO Input Bus Hold LOW Overdrive | Vgog = Max. +500 pLA
Current
leHHO Input Bus Hold HIGH Overdrive | Voo = Max. —500 HA
Current
Inductance!”
Parameter Description Test Conditions 208-lead PQFP Unit
L Maximum Pin Inductance Viny=5.0Vatf=1MHz 11 nH
Capacitancel”
Parameter Description Test Conditions Max. Unit
Cro Input/Qutput Capacitance Vn=50Vatf=1MHzat Ty =25°C 8 pF
CoLk Clock Signal Capacitance Vi=50Vatf=1MHzat Ty =25°C 12 pF
Endurance Characteristics!’]

Parameter Description Test Cenditions Min. Typ. Unit
N Minimum Reprogramming Cycles Normal Programming Conditionst'] 1,000 10,000 | Cycles
Notes:

3. lgy=—2mA, lg_=2mA for TDO.
4. \Bnen the I/0 is output disabled, the bus-hold circuit can weakly pull the /O to a maximum of 4.0V if no leakage current is allowed. This voltage

is lowered significantly by a small leakage current. Note that all I/Os are output disabled during ISR programming. Refer to the application note
"Understanding Bus Hold " for additional information.

ou

to avoid test problems caused by tester ground degradation.
7. Tested initially and after any design or process changes that may affect these parameters.

These are absolute values with respect to device ground. All overshoots due to system or tester noise are included.
Not more than one output should be tested at a time. Duration of the short circuit should not exceed 1 second. Vi 1 = 0.5V has been chosen
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AC Test Loads and Waveforms

2380 (COM'L) 2380 (COM'L)
31802 (MIL) 3180 (MIL) ALL INPUT PULSES
5V QO v— 5V O————av— 3.0V
90% 90%
OUTPUT OUTPUT p
700 (COM'L) 2 1700 (COM'L) 10% 10%
35 pFI b‘ﬂ(MIL I < 2360 (MIL)  GND
INCLUDING = = = = =2 ns s2ns
JIG AND INCLUDING
SCOPE %lg opg\IJED
(a) 375124 (b) 375125 () 375126

Equivalentto:  THEVENIN EQUIVALENT
990 (COML)
1360 (MIL) 2 pav (COM'L)

OUTPUTO—l—vw—O 2.13V (MIL)

_T_50r 35pF e
Parameter® Vy Output Waveform—Measurement Level
teRre) 1.5V
Vor ooV ~ v
: X
375128
teR(s) 2.6V l
v 08V - Vx
oL [
T 375129
tea(s) 1.5V |
v, 05V — Vo
X [
T 37512-10
tea Vihe l
Vx —\‘1—
0.5V VoL
37512-11

(d) Test Waveforms

Note:
8. tpg measured with 5-pF AC Test Load and t-, measured with 35-pF AC Test Load.
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Switching Characteristics Over the Operating Range!®!
37612-154 | 37512-143 | 37512-125 37512-83
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
Combinatorial Mode Parameters
tppl'0 11 12l Input to Combinatorial Qutput 7.5 8.5 10 15 | ns
top L' % 11121 | Input to Output Through Transparent Input 12 12 13 18 | ns
or Output Latch
tpDLL[m' .12 Input to Qutput Through Transparent Input 13 13.5 15 19 ns
and Output Latches
teal!0 1112 Input to Qutput Enable 11 13 14 19 | ns
tegl 'l Input to Output Disable 11 13 14 19 | ns
Input Register Parameters
T Clock or Latch Enable Input LOW Timel? | 25 25 4 4 ns
twH Clock or Latch Enable Input HIGH Timell | 25 25 4 4 ns
lis Input Register or Latch Set-Up Time 2 2 3 3 ns
tiH Input Register or Latch Hold Time 2 2 3 3 ns
1.00[10' .12 Input Register Clock or Latch Enable to 11 12.5 19 19 ns
Combinatorial Output
tooll O 18 | Input Register Clock or Latch Enable to 12 14 21 21 ns
Qutput Through Transparent Qutput Latch
Synchronous Clocking Parameters
100[”‘12] Synchronous Clock (CLKp, CLK ¢, CLK;, or 4.5 8 8.5 8 ns
CLKj3) or Latch Enable to Qutput
119l Set-Up Time from Input to Synchronous 5 5 55 8 ns
Clock (CLKg, CLKy, CLKz, or CLK3) or
Latch Enable
1H Register or Latch Data Hold Time 0 0 0 0 ns
tooa!'® 112 | Output Synchronous Clock (CLKy, CLK, 11 12 14 19 ns
CLKsz, or CLK3) or Latch Enable to Combi-
natorial Qutput Delay (Through Logic Array)
tacgl ¥ Output Synchronous Clock (CLKg, GLKj, 8.5 7 8 12 ns
CLK5, or CLK3) or Latch Enable to Output
Synchronous Clock (CLKy, CLK4, GLK,, or
CLKj3) or Latch Enable (Through Logic
Array)
tg 1] Set-Up Time from Input Through Transpar- [ 8.5 9 10 15 ns
ent Latch to Output Register Synchronous
Clock (CLKy, CLK,, CLK;, or CLK;) or
Latch Enable
tHL Hold Time for Input Through Transparent 0 0 0 0 ns
Latch from Quiput Register Synchrenous
Clock (CLK, CLK4, CLKz, or CLKg) or
Latch Enable
Product Term Clocking Parameters
tooprt & "1 121 | Product Term Clock or Latch Enable 10 13 13 15 | ns
(PTCLK) to Output
fspT Set-Up Time from Input to Product Term 25 3 3 4.5 ns
Clock or Latch Enable (PTCLK)

Shaded areas contain advanced information.

Notes:

9. All AC parameters are measured with 16 outputs switching and 35-pF AC Test Load.
10. Logic Blocks operating in low power mode, add t, p to this spec.
11. OQOutputs using Slow Cutput Slew Rate, add tg gy to this spec.
12. When Vo= 3.3V, add t, 55 to this spec.

10




FRELIMNINARY CY37512
Switching Characteristics Over the Operating Rangel® (continued)
37512-154 | 37512-143 | 37512-125 37512-83
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Unit
HPT Register or Latch Data Hold Time 25 3 3 4.5 ns
tigprl 'O} Set-Up Time for Buried Register used as an -2 -2 -2 -2 ns
Input Register from Input to Product Term
Clock or Latch Enable (PTCLK)
YupT Buried Register Used as an Input Register 6.5 7.5 9 14 ns
or Latch Data Hold Time
tcozetl 'O 11 121 [ Product Term Clock or Latch Enable (PT- 15 19 19 24 | ns
CLK) to Output Delay (Through Logic Array)
Pipelined Mode Parameters
togl'% Input Register Synchronous Clock (CLK,, 6 7 8 12 ns
CLK4, CLK3, or CLK3) to Qutput Register
Synchronous Clock (CLK,, CLK, CLK;, or
CLK3)
Operating Frequency Parameters
nmaxi Maximum Frequency with Internal Feed- 154 143 125 83 MHz
back (Lesser of 1/tgqg, 1/(tg + ty), OF
1/tc;o)[7]
maxz Maximum Frequency Data Path in Qutput | 200 167 158 125 MHz
Registered/Latched Mode (Lesser of 1/{ty
+twh), (ts + ty), or 1/igo)
fmaxs Maximum Frequency with External Feed- 105 91 a3 67 MHz
back (Lesserof 1/{tgg +1tg) of 1/{tw +twh))
fmaxa Maximum Frequency in Pipelined Mode 148 125 125 67 MHz
(LQSSQI' of 1/(too +t|S), 1/t|os, 1'{(tWL + tWH)’
1/(tis + tip), or tges)
Reset/Preset Parameters
TRw Asynchronous Reset Widthl’] 8 8 10 15 ns
togl'™! Asynchronous Reset Recovery Timel’] 10 10 12 17 ns
trol 10 1112 Asynchroncus Reset to Output 13 14 15 21 ns
tow Asynchronous Preset Widthl] 8 10 15 ns
tpH“D] Asynchronous Preset Recovery Timel 10 10 12 17 ns
1po[1°' 1.12] Asynchronous Preset to Output 13 14 15 21 ns
User Option Parameters
fp Low Power Adder 4 4 ns
tsLEw Slow Output Slew Rate Adder 2 2 2 2 ns
3310 3.3V I/O Mode Timing Adder 0.1 0.1 0.1 0.1 ns
JTAG Timing Parameters
s uTAG Set-Up Time from TDIl and TMS to TCK 0 0 0 0 ns
tH uTaG Hold Time on TDI and TMS 20 20 20 20 ns
lcoJmaG Falling Edge of TCK to TDO 20 20 20 20 ns
g Maximum JTAG Tap Controller Frequency 20 20 20 20 | MHz

Shaded areas contain advance information.
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FPEELIMINARY CY37512

High Speem{.
500 4 :

400 o

300 4 Low Power

Icc (mA)

Frequency (MHz)

The typical pattern is a 16-bit up counter, per logic block, with outputs disabled.
Vi, = 5.0V, Ty = Room Temperature
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FPEELIMINARY CY37512

Switching Waveforms

Combinatorial Output

INPUT

trp
COMBINATORIAL
OUTPUT ><><><><><><
37512-12

Registered Output with Synchronous Clocking

INPUT )
SYNCHRONOUS \ /
/|

7N

CLOCK
*“— too

REGISTERED

OUTPUT >< ><

_ t N
CO2

REGISTERED

OUTPUT XX XXX

bvn by
SYNCHRONOUS J/
CLOCK 37512-13

Registered Output with Product Term Clocking
Input Going Through the Array

INPUT
tspr tHpT
PRODUCT TERM \
CLOCK
teopt ™
REGISTERED
OUTPUT X X

bwn b
PRCDUCT TERM J/
CLOCK 37512-14
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FPEELIMINARY CY37512

Switching Waveforms (continued)

Registered Output with Product Term Clocking
Input Coming From Adjacent Buried Register

INPUT

.y -
I tser bpr

PRODUCT TERM \
CLOCK N\

teoepT™

REGISTERED
OUTPUT X ><

b b
PRODUCT TERM J/
CLOCK 37512-15

Latched Qutput

INPUT >(

LATCH ENABLE

[~ tpp. ™™ teo
“ouTRUT XX XX
QUTPUT

37512-16

Registered Input

REGISTERED
INPUT
™ tis - ti
INPUT REGISTER
CLOCK
tico =™

COMBINATORIAL
OUTPUT

bwh b
CLOCK i * J/
37512-17
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FPEELIMINARY

CY37512

Switching Waveforms (continued)

Clock to Clock

INPUT REGISTER
CLOCK

I tics

OUTPUT
REGISTER CLOCK

37512-18

Latched Input

LATCHED INPUT ><

LATCH ENABLE

COMBINATORIAL
OUTPUT

LATCH ENABLE

37512-19

Latched Input and Output

LATCHED INPUT

— topL

LATCHED
OUTPUT

toca™

INPUT LATCH
ENABLE

tar
=

tics

OUTPUT LATCH
ENABLE

LATCH ENABLE

b

e
‘ twH

37512-20
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FPEELIMINARY

CY37512

Switching Waveforms (continued)

Asynchronous Reset

* trw

INPUT X X

- RO
" SuTRUT XA XX

CLOCK

* trr -

37512-21

Asynchronous Preset

INPUT >( X

tro =
REGISTERED
QUTPUT X XXX

[*— R
CLOCK
37512-22
Output Enable/Disable
INPUT
I tEH B tEA
NN Y4
QUTPUTS )77 G

37512-23
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FPEELIMINARY CY37512

Ordering Information

Speed Package Operating
(MHz) Ordering Code Name Package Type ange

154 CY37512P208-154NGC N208 208-Pin Plastic Quad Flatpack GCommercial
CY37512P256-154BGC BG256 256-Pin Ball Grid Artray
CY37512P352-154BGC* BGas2 352-Pin Ball Grid Array

143 CY37512P208-143NC Nz208 208-Pin Plastic Quad Flatpack Commercial
CY37512P258-143BGC BG256 256-Pin Ball Grid Array
CY37512P352-143BGC* BG352 352-Pin Ball Grid Array

125 CY37512P208-125NC Nz208 208-Pin Plastic Quad Flatpack Commercial
CY37512P256-125BGC BG256 256-Pin Ball Grid Array
CY37512P352-125BGC* BG352 352-Pin Ball Grid Array
CY37512P208-125NI N208 208-Pin Plastic Quad Flatpack Industrial
CY37512P256-125BGl BG256 256-Pin Ball Grid Array
CY37512P352-125BGI* BG352 352-Pin Ball Grid Array
CY37512P208-125UMB Uz08 208-Pin Ceramic Quad Flatpack Military

83 CY37512P208-83NC N208 208-Pin Plastic Quad Flatpack Commercial
CY37512P258-83BGC BG256 256-Pin Ball Grid Array
CY37512P352-83BGC* BG352 352-Pin Ball Grid Array
CY37512P208-83NI Nz208 208-Pin Plastic Quad Flatpack Industrial
CY37512P256-83BGl BG256 256-Pin Ball Grid Array
CY37512P352-83BGI* BG352 352-Pin Ball Grid Array
CY37512P208-83UMB Uzo8 208-Pin Ceramic Quad Flatpack Military

Shaded areas contain advance information.

*Contact your Cypress Semiconductor representative for Pin Configuration/Package Diagram information

In-System Reprogrammable, ISR, UltraLogic, FLASH370, Ultra37000, InSRkit, Impufse3, and Warp are trademarks of Cypress
Semiconductor Corporation.
Warp2 and Warp3 are registered trademarks of Cypress Semiconductor Corporation.

Document #: 38-00718-A
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FPEELIMINARY CY37512

Package Diagrams

256-Lead Ball Grid Array (27 x 27 x 2.33 mm) BG256
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FHREUMINARY CY37512

Package Diagrams (continued)

208-Lead Plastic Quad Flatpack / Ceramic Quad Flat Pack N208
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SEE DETAIL A
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