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PRELIMINARY Ultra37128V

# CYPRESS
UltraLogic™ 3.3V 128-Macrocell ISR™ CPLD

Features « High speed
- 128 macrocells in eight logic blocks —fmax = 125 MHz
+ 3.3V In-System Reprogrammable (ISR™) —tpp=10ns
— JTAG compliant on board programming —tg=55ns
—Design changes don’t cause pinout changes —1eo=65ns
—Design changes don’t cause timing changes * JEDEC standard 3.3V operation
« 1/0 Intensive Version features an 1/O for every Macrocell —3.3VISR
—128 /O Macrocells —5V tolerant
—128V/0 pins plus 5 dedicated inputs Including dclock ~ ° Product-term clocking
inputs « Programmable slew rate control on individual /Os

Low power option on individual logic block basis
Bus Hold capabilities on all 1/0s

» Simple Timing Model

» PCI comptiant!"!

+ Available in 84-pin PLCC, 100-pin TQFP and 160-pin

Register Intensive Version
— 64 buried Macrocelis and 64 IO Macrocells

—64 /0 pins and 5 dedicated inputs including 4 clock
inputs

- IEEE 1149.1 JTAG boundary scan PQFP packages
« Pinout compatible Uitra37128 5V device
Logic Block Diagram INPUTS INPUTS
INPUT INPUT/CLOCK
MACROCELL MACROCELLS
4 [}
16 I/0s LOGIC LOGIC 16 1/0s
110g-11015 —>—4<J BLRCK 36 36 BLOCK 10412401 27
r 16 PiM 16 T
16 Os LOGIC LOGIC S
11046-1/Og1 o‘-<}— BL%CK 36 36 BLgCK 1/Ogg-1/O111
16 16 +
16 1/0s LOGIC LOGIC 16 1/0s
03104 <<l BL%CK 36 36 BL(l):CK 1/Ogy-/Ogs
T 16 16 ‘
16 1/Os LOGIC LOGIC 16 VOs
Vg0 << BL%CK 36 36 BL%CK 1/0g4-/O79
16 16
64 64
TDI—™
— JTAG -
T%lﬂ_g__» Tap Controller TDO 374281
Selection Guide
Uitra37128v-125 Ultra37128V-83
Maximum Propagation Delay, tpg (nS) 10 15
Minimum Set-Up, tg (ns) 55 8
Maximum Clock to Output, toq (ns) 6.5 8
Typical Supply Current, Io (mA) in Low Power Mode 75 75

Note:
1. Due to the 5V tolerant nature of the I/Os, the |/Os are not clamped to Vg
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Functional Description

The Ultra3d7128V is an In-System Reprogrammable (ISR)
Complex Programmable Logic Device (CPLD) and is part of
the Ultra37000™ family of high-density, high-speed CPLDs.
Like all members of the Uitra37000 family, the Uitra37128V is
designed to bring the ease of use and high performance of the
22V10 to high-density PLDs.

The 128 macrocell Ultra37128V is available in register inten-
sive and I/Q intensive versions. The Ultra37128vP84 and
Ultra37128VP100 feature 64 Buried Macrocells and 64 /O
Macrocelis for register intensive designs which require small
footprint devices. The Ultra37128VP160 1O intensive device
has an /O pin for each macrocell.

For a more detailed description of the architecture and fea-
tures of the Ultra37 128V see the Ultra37000 family data sheet.

Fully Routable with 100% Logic Utilization

The Ultra37128V 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-
sign changes using 1SR without changing pinouts.

Simple Timing Model

The Ultra37128V features a very simple timing mode! 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 Ultra37128V can be configured as
either High-Speed (default) or Low-Power. In the Low-Power
mode, the logic block consumes 50% less power (3.3 mA
max.} and slows down by 6 ns.

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. Therae is a 2-ns delay for i/Os using the slow edge
rate mode.

In System Reprogramming

The Ultra37128V can be programmed in system using IEEE
1148.1 compliant JTAG programming protocol. The
Ultra37128V can also be programmed on a number of tradi-
tional parallel programmers including Cypress’s /mpulse3™
programmer and industry standard third-party programmers.
For an overview of ISR programming, refer to the Utra37000
Family data sheet and for ISR cable and software specifica-
tions, refer to InSRkit: ISR programming data sheet (CY3600).

Design Tools

Development software for the Ultra37128V 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.

3-22




PRELIMINARY Uitra37128V

CYPRESS

Pin Configurations

84-pin PLCC
Top View
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Pin Configurations (continued)

160-pin TQFP
Top View
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CYPRESS PRELIMINARY Ultra37128V
Maximum Ratings Output Current iNto OULPULS .......c.coueeereeeereerereeesrevers 8 mA
. . . . . Static Discharge Voltage...........ccoocccecvinnicncrcnenne >2001V
(Above which the useful life may be impaired. For user guide- N :
lines, not tested.) (per MIL-STD-883, Method 3015)
SI0rage TeMPerature ... _65°C to +150°C Latch-Up Current ... >200 mA
Ambient Temperature with Operating Rangelzl
Power Applied ..........cccoivniinnnie e -55°C to +125°C
. Ambient
Supply Voltage to Grouond Potential ............... -0.5V to +7.0V Range Temperaturem Vee
DC Voltage Applied to Outputs " S "
S ~05Vto47.0v | Commercial 0°Cto +70°C 3.3V+03v
DC Input Voltage...... .05V to +7.0V Industrial -40°C to +85°C 3.3v+0.3V
DC PrOGram VOMAGE «..........oooovomrveeevevereeemesesirsarernon, 5V+5% Military'®! -55°C to +125°C 3.3V 03V
Shaded areas contain advanced information.
Electrical Characteristics Over the Operating Range
Parameter Description Test Conditions Min. | Max. | Unit
VoK Qutput HIGH Voltage Vee = Min. [ loy = —4 mART(COM'L) 24 v
lon = ~3 mAT (MIL)
VoL Output LOW Voltage Veo = Min. | I, = 8 mAT#(COML) 0.5 v
lor = 6 mAFT (MIL)
Vin Input HIGH Voltage Guaranteed input Logical HIGH voltage for [ 2.0 5.25 Vv
all inputs!
ViL Input LOW Voltage Guaranteed Input Logical LOW voltage for | -0.5 0.8 A
all inputs
Iix Input Load Current V| = Internal GND, V| = Vg -10 10 uA
loz QOutput Leakage Current Vo = GND or Vg, Output Disabled -50 50 pA
los Output Short Circuit Current® 7] Ve = Max., Vour = 0.5V -30 | -160 [ mA
locHs Power Supply Current® Per Logic Voo =Max, loyr =0 mA, f = 1 MHz, 18.7 mA
Block - High Speed Mode Vin=GND or Vo
loc-Lp Power Supply Current®l Per Logic Vee =Max,, loyr=0mA, f=1MHz, 9.3 mA
Block - Low Power Mode Vin = GND or Vg
lgHL Input Bus Hold LOW Sustaining Veg = Min., Vy = 0.8V +75 pA
Current
tgHH Input Bus Hold HIGH Sustaining Voo =Min, Viy=2.0V -75 pA
Current
lgHLO Input Bus Hold LOW Overdrive Ve = Max. +500 pRA
Current
lgHHO Input Bus Hold HIGH Overdrive Vee = Max. -500 HA
Current
Notes:
Normal Programming Conditions apply across Ambient Temperature Range for specified programming methods. For more information on programming the
Uitra37000 family devices see tha Ultra37000 family data sheet.

Ta is the “instant on” case temperature.
g =—2mA, I =2 mA for SDO.

roblems caused by tester ground degradation.

@~ onhw

each logic block.

‘ested initially and after any design or pracess changes that may affect these parameters. .
Measured with 16-bit counter programmed into the logic block. Total device power calculated by summing the Icc specifications for the mode of operation of
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ese 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. Vo1 = 0.5V has been chosen to avoid test



? CYPRESS PRELIMINARY Ultra37128V
Inductance!”
84-lead 100-lead 160-Lead

Parameter Description Test Conditions PLCC TQFP TQFP Unit
L Maximum Pin Inductance | Viy =5.0V atf=1MHz 8 5 9 nH
Capacitance!”!

Parameter Description Test Conditions Max. Unit

Cyo Input/Output Capacitance Vin=5.0Vatf=1MHz 8 pF
Coik Clock Signal Capacitance ViN=5.0Vatf=1MHz 12 pF
Endurance Characteristics!”!

Parameter Description Test Conditions Min. TYp. Unit
N Minimum Reprogramming Cycles | Normal Programming Conditions!™) 1,000 | 10,000 | Cycles

AC Test Loads and Waveforms

2050 (COM'L) 2950 (COM'L)
3930 (MIL) 3930 (MIL) ALL INPUT PULSES
3.3V 3.3v 3.0v
OUTPUT O—— OUTPUT
3400 (COML) ; 3400 (COM'L)
a5 pF 453Q (MIL) 5 pF I sz MLy GND
lNCLUDING = L <2ns —> <2ns
INCLUDING
& .SugOAND
(a) PE (b) 371128V-5 (c) 37128V-6
Equivalentto:  THEVENIN EQUIVALENT
1580 (COML)
270Q (MIL)  1.77v(COML)
OUTPUT O———mv——0  1.77V(MIL)
Paramster(® Vy Output Waveform--Measurement Leve)
tER(~) 1.5V l
Voo
1 37128V-7
tER(ﬂ 2SV L
0.5V ‘ Vx
Vo ————— e
T 37128v-8
teac) 1.6V i
0.5V ! Vor
Vy —
a7128V-9
tear) Vine l
Yy vV,
’ 3712830
(d) Test Waveforms

Note:

9. tgp measured with 5-pF AC Test Load and {5 measured with 35-pF AC Test Load.
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PRELIMINARY Ultra37128V
Switching Characteristics Over the Operating Range!'%
37128V-125 37128v-83
Parameter Description Min. Max. Min. Max. Unit
Combinatorial Mode Parameters
tppl ' Input to Combinatorial Output 10 15 ns
tpplt Input to Output Through Transparent Input or Output 13 18 ns
Latch
tpp LT Input to Output Through Transparent Input and Out- 15 19 ns
put Latches
teal A input to Output Enable 14 19 ns
ter input to Output Disable 14 19 ns
Input Register Parameters
twe Clack or Latch Enable Input LOW Timel’] 3 4 ns
twH Clock or Latch Enable Input HIGH Timel™] 3 4 ns
tis Input Register or Latch Set-Up Time 2 3 ns
tH Input Register or Latch Hold Time 2 3 ns
ticol 1 Input Register Clock or Latch Enable to Combinato- 14 19 ns
rial Output
ticol Input Register Clock or Latch Enable to Output 16 21 ns
Through Transparent Output Latch
Synchronous Clocking Parameters
teol' A Synchronous Clock (CLKg, CLKj, CLK;, or CLK3) or 6.5 8 ns
Latch Enable to Output
tf'1 Set-Up Time from Input to Synchronous Clock 5.5 8 ns
(CLKp, CLK;, CLK,, or CLK,) or Latch Enable
ty Register or Latch Data Hold Time 0 0 ns
oo A Output Synchronous Clock (CLKg, CLK,, CLKy, or 14 19 ns
CLKg) or Latch Enable to Combinatorial Output De-
lay (Through Logic Array)
tgegl Output Synchronous Clock (CLKg, CLK;, CLK,, or 8 12 ns
CLKg) or Latch Enable to Output Synchronous Clock
(CLKq, CLK;, CLKy, or CLK3) or Latch Enable
(Through Logic Array)
tg 11 Set-Up Time from Input Through Transparent Latch 10 15 ns
1o Qutput Register Synchronous Clock (CLKg, CLK,
CLK,, or CLK3) or Latch Enable
thL Hold Time for Input Through Transparent Latch from 0 4] ns
Output Register Synchronous Clock (CLKg, CLKy,
CLKj, or CLKjy) or Latch Enable
Product Term Clocking Parameters
teoprl' ¢ 12 Product Term Clock or Latch Enable (PTCLK) to Out- 12 17 ns
put
tgprl Set-Up Time from Input to Product Term Clock or 3 3 ns
Latch Enable (PTCLK)
thpT Register or Latch Data Hold Time 3 3 ns
tigpr 1 Set-Up Time for buried register used as an input reg- 2 2 ns
ister from Input to Product Term Clock or Latch En-
able (PTCLK)

Notes:

10. All AC parameters are measured with 16 outputs switching and 35-pF AC Test Load.

11. Logic Biocks operating in low power mods, add t, p to this spec.
12. Outputs using Siow Output Slew Rate, add tg gw to this spec.
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I ovp RESS PRELIMINARY Ultra37128V
Switching Characteristics Over the Operating Range(" (continued)
37128V-125 37128v-83
Parameter Description Min. Max. Min. Max. Unit
YHpT Buried Register used as an input register or Latch 9 14 ns
Data Hold Time
tooopr 12T Product Term Clock or Latch Enable (PTCLK) to OQut- 16 21 ns
put Delay (Through Logic Array)
Pipelined Mode Parameters
gt 14 Input Register Synchronous Clock (CLKg, CLKy, 8 12 ns
CLK,, or CLKj) to Output Register Synchronous
Clock (CLKg, CLK;, CLK,, or CLKg) .
Operating Frequency Parameters
fmaxy Maximum Frequency with Internal Feedback (Least 125 83 MHz
of 1tgcs, 1/(tg + t), or 1)
fmaxe Maximum Frequency Data Path in Output Regis- 153.8 125 MHz
tered/Latched Mode (Lesser of 1/(tyy + twn), 1/{ts +
th) or 1co)
fmaxa Maximum Frequency with External Feedback {Less- | 83.3 62.5 MHz
er of 1/(tco + Ts) or 1/(tw|_ + twh)
{MAX4 Maximum Frequency in Pipelined Mode (Least of 125 66.6 MHz
Wico + tig), e, 1ty + twi), 1(g + ), or
1Ascs)
Reset/Preset Parameters
thw Asynchronous Reset Width!’] 16 15 ns
tar Asynchronous Reset Recovery Timel’] 12 17 ns
trol v 12 Asynchronous Reset to Output 16 21 ns
tow Asynchronous Preset Widthl”! 10 15 ns
teg Asynchronaus Preset Recovery Timel”) 12 17 ns
togl VA Asynchronous Preset to Output 16 21 ns
User Option Parameters
tip Low Power Adder 6 6 ns
tsLew Slow Qutput Slew Rate Adder 2 2 ns
Tap Controlier Parameter
frap | Tap Controlier Frequency 20 ] 20 | MHz
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Switching Waveforms

Combinatorial Output

INPUT

COMBINATORIAL
QUTPUT

PRELIMINARY

Ultra37128V
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Registered Output with Synchronous Clocking
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OUTPUT

REGISTERED
OUTPUT
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CLOCK

N\

s

ts

LT

tcoz

{
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Registered Output with Product Term Clocking

input going through the Array
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Switching Waveforms (continued)

Registered Output with Product Term Clocking
Input coming from Adjacent Buried Register

INPUT

PRODUCT TERM
CLOCK

REGISTERED
OUTPUT

PRODUCT TERM
CLOCK

0

i tiseT tpt
N\ v
/]
™ tcozpt

X

I 4 - L}_
37128vv-12

Latched Qutput

INPUT

LATCH ENABLE

LATCHED
OQUTPUT

X
)

[ o™ “tco

XX
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Registered Input

REGISTERED
INPUT

INPUT REGISTER
CLOCK

COMBINATORIAL
OUTPUT

CLOCK
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XX

twi twi
3712BVV-14
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Switching Waveforms (continued)

Clock to Clock

INPUT REGISTER
CLOCK

QUTPUT
REGISTER CLOCK

g
o]
w
: —~
(2]
[e3
0

37128VV-15

Latched input

LATCHED INPUT >< *
t l t
1S H 1
LATCH ENABLE }

F teoL ™ tico ™
coveT ¢ XX

twH twr
LATCH ENABLE 1/ L_/l/—
37128VV-16

Latched input and Output

LATCHED INPUT x )( )/
N\
[ tppiL
LATCHED
OUTPUT
ticor tsL X
INPUT LATCH H

ENABLE

Ycs

OQUTPUT LATCH S
ENABLE /

tyH twi
LATCH ENABLE /" L}—
37128VV-17
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Switching Waveforms (continued)

Asynchronous Reset

trw

INPUT X X

“— tao

oS XXX

* [l ——

CLOCK
37128vVv-18
Asynchronous Preset
tpw
INPUT >< >(
[ tro
REGISTERED
OUTPUT XXX
[ PR
CLOCK
37128VV-19
OutputEnable/Disable
INPUT
™ ten ™ tea
OUTPUTS /\> </<

37128VV-20
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PRELIMINARY Ultra37128V

Ordering Information
SGeed Package Operatin
(MH2) Ordering Code Name Package Type ange ¢
154 CY37128VP84-154JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial

CY37128VP100-154AC A100 100-Pin Thin Quad Flatpack
CY37128VP160-154AC A160 180-Pin Thin Quad Flatpack

CY37128VP84~154.1 J83 | B4-Lead Plastic Leaded Chip Carrier | industrial
CY37128VP100~154Al " A100 . | 100-Pin Thin Quad Flatpack
CY37128vP160-154A1 | . A160 1680-Pin Thin Quad Flatpack

125 CY37128VPB4-125JC Js3 84-Lead Plastic Leaded Chip Carrier | Commercial

CY37128VP100-125AC A100 100-Pin Thin Quad Flatpack
CY37128VP160-125AC A160 160-Pin Thin Quad Flatpack

CY37128VP84-1256J1 J83 84-Lead Plastic Leaded Chip Carrier | Industrial
CY37128VP100-125Al A100 100-Pin Thin Quad Flatpack
CY37128VP160-125Al A160 160-Pin Thin Quad Flatpack
83 CY37128VP84-83JC J83 84-Lead Plastic Leaded Chip Carrier | Commercial
CY37128VP100-83AC A100 100-Pin Thin Quad Flatpack
CY37128VP160-83AC A160 160-Pin Thin Quad Flatpack
CY37128VP84-83J1 J83 84-Lead Plastic Leaded Chip Carrier { Industrial
CY37128VP100-83A( A100 100-Pin Thin Quad Flatpack
CY37128VP160-83Al A160 160-Pin Thirr Quad Flatpack

Shaded areas contain advanced information.

ISR, UltraLogic, FLASH370, Uitra37000, and Warp2Sim are trademarks of Cypress Semiconductor Corporation.
Warp2 and Warp3 are registered trademarks of Cypress Semiconductor Corporation.

ABEL is a trademark of Data /O Corporation.

LOG/IC is a trademark of Isdata Corporation.

CUPL is a trademark of Logical Devices Incorporated.

Document #: 38-00621
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