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Embedded - CPLDs, or Complex Programmable Logic
Devices, are highly versatile digital logic devices used in
electronic systems. These programmable components are
designed to perform complex logical operations and can
be customized for specific applications. Unlike fixed-
function ICs, CPLDs offer the flexibility to reprogram their
configuration, making them an ideal choice for various
embedded systems. They consist of a set of logic gates anc
programmable interconnects, allowing designers to
implement complex logic circuits without needing custom
hardware.
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Functional Block Diagram

Figure 1. ispLSI 5384VA Functional Block Diagram (388 BGA Option)
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1. CLK2, CLK3 and TOE signals are multiplexed with I/O signals. Which I/O is multiplexed is
determined by the package type used — see table below.

Package Type Multplexed Signals

208 PQFP 1/10 89 / CLK2 1/0 98 / CLK3 I/00/TOE
208 fpBGA 1/0 89 / CLK2 1/0 98 / CLK3 /0 0/TOE
272 BGA 1/0 119/ CLK2 I/0 131/ CLK3 I/00/TOE
388 BGA 1/0 179 / CLK2 I/0 197 /CLK3 | 1/00/TOE
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Figure 2. ispLSI 5384VA Block Diagram (288 1/0O Version)
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Global Clock Distribution

The ispLSI 5000V Family has four dedicated clock input
pins: CLKO - CLK3. CLKO inputis used as the dedicated
master clock that has the lowest internal clock skew with
no clock inversion to maintain the fastest internal clock

Figure 5. ispLSI 5000V Global Clock Structure
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CLK1 - CLK3 signals. By sharing the pins with the I/O
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routing. Figure 5 shows these different clock distribution
options.

CLK 1

CLKO

LC CLK1

I0/CLK 2 @—( . To GRP
t CLK2
= CLK3
IO/CLK 3 @—(
To GRP
GSET/GRST

o

SET/RESET




Lsamttldcte Specifications ispLSI 5384VA

EmEEER Corporation

Figure 6. Boundary Scan Register Circuit for I/O Pins
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Figure 7. Boundary Scan Register Circuit for Input-Only Pins
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Figure 8. Boundary Scan Waveforms and Timing Specifications
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SYMBOL | PARAMETER MIN | MAX |UNITS
thtcp TCK [BSCAN test] clock pulse width 125 - ns
thtch TCK [BSCAN test] pulse width high 62.5 - ns
Ytcl TCK [BSCAN test] pulse width low 62.5 - ns
Yhtsu TCK [BSCAN test] setup time 25 - ns
Yoth TCK [BSCAN test] hold time 25 - ns
bt TCK [BSCAN test] rise and fall time 50 - mV/ns
Yhtco TAP controller falling edge of clock to valid output - 25 ns
toz TAP controller falling edge of clock to data output disable - 25 ns
tvo TAP controller falling edge of clock to data output enable - 25 ns
tbtcpsu BSCAN test Capture register setup time 25 - ns
tbtcph BSCAN test Capture register hold time 25 - ns
Ytuco BSCAN test Update reg, falling edge of clock to valid output - 50 ns
Ytuoz BSCAN test Update reg, falling edge of clock to output disable - 50 ns
Ytuov BSCAN test Update reg, falling edge of clock to output enable - 50 ns
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Switching Test Conditions

Input Pulse Levels GND to VcCiOomin

< 1.5ns 10% to 90%

Input Rise and Fall Time

Input Timing Reference Levels 1.5V
Ouput Timing Reference Levels 1.5V
Output Load See figure

3-state levels are measured 0.5V from steady-statze ° 2 0003/5334

active level.

Output Load Conditions (See figure 8)

3.3V 2.5V
TEST CONDITION R1 R2 R1 R2 CL
A 316Q[) 348Q[ 51MQ] 47501 35pF
B Active High W | 348Q & | 478Q[ 35pF
Active Low 316 «&0 | 51mQl] &0 | 35pF
Active High to z[J
. at Vou-0.5V d] | 348Q[] 0 | 478QM 5pF
Active Low to z0J
at Vo +0.5V 316Q 0 | 51 &1 | 5pF
D | Slow Slew & 0 dol] &0 | 35pF

Table 2 - 0004A/5384

Figure 9. Test Load

Vccio
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*C|_ includes Test Fixture and Probe Capacitance.
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DC Electrical Characteristics for 3.3V Range!

Over Recommended Operating Conditions

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | UNITS
Vcclo | /0O Reference Voltage 3.0 - 3.6 \%
VIL Input Low Voltage Von = Vour or Vour = VoL (max -0.3 - 0.8 \%
VIH Input High Voltage Von = Vour or Vour = VorL(max) 2.0 - 5.25 \Y
VoL Output Low Voltage lo. =8 mA - - 0.4 \%
VOH Output High Voltage lon = -4 mA 2.4 - - V

1. 1/O voltage configuration must be set to VCC.

Table 2-0007/5384VA

11
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DC Electrical Characteristics for 2.5V Range*

Over Recommended Operating Conditions

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | UNITS
Vcclo | 1/O Reference Voltage 2.3 - 2.7 \%
VIL Input Low Voltage Vonmin) = Vout Or Vout = VoL (max) -0.3 - 0.7 V
VIH Input High Voltage Vormin)y =< Vout Of Vout = Vormax) 1.7 - 5.25 \%
V =min, VIN=VIH Or V|, lo.= 100uA — - 0.2 V
VoL Output Low Voltage cclo=min, VIN=VIH 1Ly loL uw
Vceio=min, VIN=VIH O VL, loL= 2mA - - 0.7 \%
Vecio=min, VIN=VIH OF Vii, lon= -100uA 2.1 - - \%
VOH Output High Voltage
Veceio=min, VIN=VIH Or ViL, lon= -2mA 1.7 - - \%
1. 1/O voltage configuration must be set to VCCIO. 2.5VI5384VA

DC Electrical Characteristics

Over Recommended Operating Conditions

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | UNITS
L Input or 1/0 Low Leakage Current 0V = V= Vi (Max.) - - -10 uA
IH Input or I/O High Leakage Current (Vecio-0.2)V = Vin = Vecio - - 10 uA
Vccio = Vin = 5.25V - - 50 uA
Iput I/O Active Pullup Current 0VsVinsVyi - - -150 uA
IBHL Bus Hold Low Sustaining Current Vin = ViLmax) 40 - - uA
IBHH Bus Hold High Sustaining Current Vin = Vikmin -40 - - uA
IBHLO Bus Hold Low Overdrive Current 0V = Vix = Vceeio - - 550 uA
IBHLH Bus Hold High Overdrive Current 0V =< VN = Veeio - — -550 uA
IBHT Bus Hold Trip Points Vi - ViH \
|lvcclo | Current Needed for Vecio Pin All'I/Os Pulled-up, (Total 1/0S * lpymax) - - 45 mA

. . - . DC Char_5384VA
1. Pullup is capable of pulling to a minimum voltage of Vo under no-load conditions.

12
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External Switching Characteristics

Over Recommended Operating Conditions

PARAM. | TEST*| 4 DESCRIPTION 45 125 100 70 UNITS
COND. MIN. [ MAX.| MIN. [ MAX.| MIN. | MAX.

tpd1e A 1 |Data Prop. Delay, 5PT Bypass — 75 | — 10 — 15 ns
tpd2s A 2 |Data Propagation Delay — 95 | — 13 — 19 ns
fmax A 3 |Clock Frequency with Internal Feedback* 125 | — | 100 | — 70 — MHz
fmax (Ext.) — | 4 |Clock Freq. with Ext. Feedback,1/(tsu2 + tcol) 91 | — 69 — 45 — MHz
fmax (Tog.) — 5 |Clock Frequency, Max Toggle? 167 | — | 125 | — 83 — MHz
tsul — 6 |GLB Reg. Setup Time before CIk, 5PT bypass 6 — 8 — 12 — ns
tcols A 7 |GLB Reg. Clock to Output Delay — 4 — 55 | — 8 ns
thl — 8 |GLB Reg. Hold Time after Clock, 5PT bypass 0 — 0 — 0 — ns
tsu2 — 9 |GLB Reg. Setup Time before Clock 7 — 9 — 14 — ns
th2 — | 10|GLB Reg. Hold Time after Clock 0 — 0 — 0 — ns
tsu3 (CLKO/L) _ |11 S;_tﬁ Ezgl_gkg/i;up Time before Clock, Input Reg. a5 | — 6 o 9 o ns
tsu3 (CLK2/3) B PP S;_tﬁ (Rgszslgt)up Time before Clock, Input Reg. 35 | _ 5 . - . ns
th3 (CLKO/1) — |13 (C;CLLI?(S?LE)} Hold Time after Clock, Input Reg. Path 0 o 0 o 0 o ns
th3 (CLK2/3) — |14 E:LL?(E/?%?' Hold Time after Clock, Input Reg. Path 0 . 0 . 0 o ns
trl A | 15|Ext. Reset Pin to Output Delay — 15 — 20 — 30 ns
trwl — | 16|Ext. Reset Pulse Duration 7 — 9 — 14 — ns
tptoe/dis B/C | 17|Local Product Term Output Enable/Disable — 9 — 12 — 18 ns
tgptoe/dis B/C | 18|Global Product Term Output Enable/Disable — 18 | — 24 | — 30 ns
tgoe/dis B/C |19|Global OE Input to Output Enable/Disable — 6 — 8 — 12 ns
twh — | 20|Ext. Sync. Clock Pulse Duration, High 3 — 4 — — ns
twl — | 21|Ext. Sync. Clock Pulse Duration, Low 3 — 4 — — ns
1. Standard 32-bit counter using GRP feedback.
2. fmax (Toggle) may be less than 1/(twh + twl). This is to allow for a clock duty cycle of other than 50%.
3. Reference Switching Test Conditions section.
4. Unless noted otherwise, all timing numbers are taken with worst case PTSA fanout, a GRP load of 1 GLB, and CLKO.
5. Timing parameters measured using normal active output driver.
6. The delay parameters are measured with Vcc as I/O voltage reference. An additional 0.5ns delay is incurred when Vccio is

used as 1/O voltage reference.

Timing Ext.5384VA/4.0.eps

13
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Internal Timing Parameters!?

Over Recommended Operating Conditions

PARAM | # | DESCRIPTION -125 -100 -70
MIN [MAX [MIN [MAX [MIN |[MAX | UNIT
I/0 Buffer
tidcom 22 Input Pad and Buffer, Combinatorial Input - 0.7 - 0.9 - 1.4 ns
tidreg 23 Input Pad and Buffer, Registered Input - 4.7 - 6.6 - 9.7 ns
todcom 24 Output Pad and Buffer, Combinatorial Output - 1.3 - 1.7 - 2.6 ns
todreg 25 Output Pad and Buffer, Registered Output - 1.8 - 2.8 - 4.6 ns
todz 26 Output Buffer Enable/Disable - 1.3 - 1.7 - 2.6 ns
tslf 27 Slew Rate Adder, Fast Slew - 0 - 0 - 0 ns
tsls 28 Slew Rate Adder, Slow Slew - 7.5 - 10 - 15 ns
tsifd 29 Programmable Delay Adder, Fast Slew - 0.5 - 0.7 - 1 ns
tslsd 30 Programmable Delay Adder, Slow Slew - 8 - 1107 | - 16 ns
GLB/Macrocell Delay Register
tmbp 31 Macrocell Register/Latch Bypass - 0 - 0 - 0 ns
tmlat 32 Macrocell Latch Delay - 1 - 1.4 - 2 ns
tmco 33 Macrocell Register/Latch Clock to Output - 1 - 1 - 1 ns
tmsu 34 Macrocell Register/Latch Setup Time 1 - 11 - 1.7 - ns
tmh 35 Macrocell Register/Latch Hold Time 25 - 3.9 - 5.3 - ns
tmsuce 36 Macrocell Register/Latch CLKEN Setup Time 1 - 14 - 2 - ns
tmhce 37 Macrocell Register/Latch CLKEN Hold Time 1 - 14 - 2 - ns
tmrst 38 Macrocell Register/Latch Set/Reset Time - 1 - 1.4 - 2 ns
tftog 39 Toggle Flip-Flop Feedback - 1 - 13 - 2 ns
AND Array
tandhs 40 AND Array, High Speed Mode - 3 - 4 - 6 ns
tandlp 41 AND Array, Low Power Mode - 5 - 6.6 - 10 ns
PTSA
t5ptcom 42 5 Product Term Bypass, Combinatorial - 1 - 1.4 - 2 ns
t5ptreg 43 5 Product Term Bypass, Registered - 1 - 1.7 - 2.3 ns
tSptxcom | 44 5 Product Term XOR, Combinatorial - 2.5 - 3.6 - 5 ns
t5ptxreg 45 5 Product Term XOR, Registered - 15 - 2.2 - 3.3 ns
tptsacom | 46 Product Term Sharing Array, Combinatorial - 3 - 41 - 6 ns
tptsareg 47 Product Term Sharing Array, Registered - 2.0 - 2.7 - 4.3 ns
PTSA Controls
tpck 48 Product Term Clock Delay - 0.5 - 0.7 - 1 ns
tpcken 49 Product Term CLKEN Delay - 1 - 1.4 - 2 ns
tscken 50 Shared Product Term CLKEN Delay - 1 - 1.4 - 2 ns
tsck 51 Shared Product Term Clock Delay - 0.5 - 0.7 - 1 ns
tptsacken | 52 Product Term Sharing Array CLKEN Delay - 2.0 - 2.4 - 4 ns
tsrst 53 Shared Product Term Set/Reset Delay - 2.5 - 3.4 - 5 ns
tprst 54 Product Term Set/Reset Delay - 15 - 2 - 3 ns
tpoe 55 Product Term Output Enable/Disable - 25 - 3.4 - 5 ns
tgpoe 56 Global PT Output Enable/Disable - |115 | - |154 | - 17 ns
1. Internal Timing Parameters are not tested and are for reference only. Timing Rev 4.0

Refer to Timing Model in this data sheet for further details.

14
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Internal Timing Parameters!?

Over Recommended Operating Conditions

PARAM | # | DESCRIPTION -125 -100 -70
MIN [MAX [MIN |[MAX [MIN [MAX | UNIT

GRP

tgrpi 57 GRP Delay from I/0 Pad - 15 - 2 - 3 ns

tgrpm 58 GRP Delay from Macrocell - 1.0 - 1.2 - 1.2 ns

Global Control Delays

tgclkol 59 Global Clock 0 or 1 Delay - 1.2 - 1.7 - 2.4 ns

tgclk23 60 Global Clock 2 or 3 Delay - 2.2 - 2.7 - 4.4 ns

tgclkenO 61 Global CLKEN 0 Delay - 1.7 - 2.4 - 3.4 ns

tgclkenl 62 Global CLKEN 1 Delay - 2.7 - 3.4 - 5.4 ns

tgrst 63 Global Set/Reset Delay - (122 | - |158 | - |234 ns

tgoe 64 Global OE Delay - 4.7 - 6.3 - 9.4 ns

ttoe 65 Test OE Delay - 4.7 - 6.2 - 9.4 ns
1. Internal Timing Parameters are not tested and are for reference only. Timing Rev 4.0

Refer to Timing Model in this data sheet for further details.

ispLSI 5384VA Timing Model
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Signal Name Description

TMS Input - This pinis the Test Mode Select input, which is used to control the JTAG state machine.

TCK Input - This pin is the Test Clock input pin used to clock through the JTAG state machine.

TDI Input - This pin is the JTAG Test Data In pin used to load data.

TDO Output - This pin is the JTAG Test Data Out pin used to shift data out.

TOE /1/00 Input/Output - This pin functions as either the Test Output Enable pin or an I/O pin based upon
customer's design. TOE tristates all /0O pins when a logic low is driven.

GOEO, GOE1 Input - These two pins are the Global Output Enable input pins.

GSET/GRST Dedicated Set/Reset Input - This pin is available to all registers in the device and can
independently be configured as preset, reset or no effect on each register. The global polarity
(active high or low input) for this pin is also selectable.

I/O Input/Output — These are the general purpose I/O used by the logic array.

GND Ground

NC? No connect.

VCC Vcce

CLKO, CLK1 Dedicated clock inputs for all registers. Both clocks are muxed before being used as the clock
input to all registers in the device.

CLK2/1/0, Input/Output - These pins function as either dedicated clock inputs for all registers or an 1/0

CLK3/1/0 pin based upon customer's design. Both clocks are muxed before being used as the clock input
to all registers in the device.

VCCIO Input - This pin is used if an optional 2.5V output is to be used. Every IO can independently
select either 3.3V or the optional voltage as its output level. If the optional output voltage is
notrequired, this pin must be connected to the VVcc supply. Programmable pull-up resistors and
bus-hold latches only draw current from this supply.

1. NC pins are not to be connected to any active signals, VCC or GND.

17
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208-Ball fpBGA Signal Locations

Signal Ball
GOEO, GOE1 P9, P10
TOE /1/00 K1
GSET/GRST H14
TCK K2
TDI K3
TDO G1l4
TMS J1
CLKO, CLK1 A7, B8
CLK2 /1/089 B13
CLK3/1/098 All
VCCIO H15
GND D10, D12, D13, D5, D7, D8, E4, F13, G4, G8, G9, H10, H13, H7, J10, J13, J4, J7, K8, K9, L13, L4,
M13, N10, N12, N4, N5, N7, N8
VCC D11, D4, D6, D9, E13, F4, G10, G13, G7, H4, H8, H9, J8, J9, K10, K13, K4, K7, M4, N11, N13, N6, N9
NC* E15, C14

1. NCs are not to be connected to any active signals, VCC or GND.

208-Ball fpBGA 1/0 Locations (Sorted by 1/0O)

/10 # Ball /10 # Ball /1O # Ball /10 # Ball /10 # Ball /1O # Ball
0* K1 24 T4 48 R12 72 G16 96 Cl1 120 C3
1 L2 25 T5 49 P14 73 F14 97 B11 121 Cc2
2 L1 26 R7 50 P13 74 G15 98* All 122 B3
3 L3 27 P6 51 R13 75 F16 99 B10 123 B2
4 M1 28 T6 52 R15 76 El4 100 A10 124 Al
5 M2 29 T7 53 P15 7 F15 101 C10 125 D2
6 M3 30 R8 54 R16 78 E16 102 B9 126 Bl
7 N1 31 P8 55 P16 79 D16 103 C9 127 D3
8 N3 32 P7 56 N15 80 Cl6 104 A9 128 E2
9 N2 33 T8 57 N14 81 B16 105 A8 129 C1
10 P2 34 T9 58 M14 82 D15 106 C8 130 E3
11 P1 35 R9 59 N16 83 D14 107 C7 131 D1
12 R1 36 R10 60 M15 84 Al6 108 B7 132 F2
13 R2 37 T10 61 M16 85 C15 109 A6 133 El
14 R3 38 T11 62 L14 86 B15 110 A5 134 F1
15 P3 39 T12 63 L15 87 Al5 111 C6 135 G2
16 T1 40 T13 64 L16 88 B14 112 B6 136 F3
17 P4 41 T14 65 K14 89* B13 113 A4 137 H2
18 R4 42 P11 66 K15 90 C13 114 A3 138 H3
19 R5 43 P12 67 K16 91 Al4 115 A2 139 G3
20 P5 44 R11 68 J14 92 C12 116 C5 140 G1
21 T2 45 T15 69 J15 93 B12 117 B5 141 H1
22 R6 46 T16 70 J16 94 Al3 118 B4 142 J2
23 T3 a7 R14 71 H16 95 Al2 119 C4 143 J3

* 1/O 89 is multiplexed with CLK2, I/O 98 is multiplexed with CLK3 and 1/O 0 is multiplexed with TOE.

19
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208-Ball fpBGA 1/0 Locations (Sorted by Ball)

110 # Ball 110 # Ball /10 # Ball 110 # Ball 110 # Ball /10 # Ball
124 AO01 97 B11 83 D14 143 JO3 56 N15 35 R09
115 A02 93 B12 82 D15 68 J14 59 N16 36 R10
114 A03 89* B13 79 D16 69 J15 11 PO1 44 R11
113 A04 88 B14 133 EO1 70 J16 10 P02 48 R12
110 A05 86 B15 128 EO02 0* K01 15 P03 51 R13
109 A06 81 B16 130 EO3 65 K14 17 P04 47 R14
105 A08 129 Cco1 76 E14 66 K15 20 P05 52 R15
104 A09 121 C02 78 E16 67 K16 27 P06 54 R16
100 Al10 120 C03 134 FO1 2 LO1 32 PO7 16 TO1
98* All 119 Cco04 132 FO2 1 LO2 31 P08 21 TO2
95 Al2 116 C05 136 FO3 3 LO3 42 P11 23 TO3
94 Al3 111 C06 73 F14 62 L14 43 P12 24 TO4
91 Al4 107 co7 77 F15 63 L15 50 P13 25 TO5
87 Al15 106 Cc08 75 F16 64 L16 49 P14 28 TO6
84 Al6 103 C09 140 GO01 4 MO1 53 P15 29 TO7
126 BO1 101 C10 135 G02 5 MO02 55 P16 33 TO8
123 B02 96 Cl1 139 GO03 6 MO03 12 RO1 34 T09
122 B0O3 92 C12 74 G15 58 M14 13 R02 37 T10
118 B04 90 C13 72 G16 60 M15 14 RO3 38 T11
117 B0O5 85 C15 141 HO1 61 M16 18 R04 39 T12
112 B06 80 C16 137 HO02 7 NO1 19 RO5 40 T13
108 BO7 131 D01 138 HO3 9 NO2 22 R0O6 41 T14
102 B0O9 125 D02 71 H16 8 NO3 26 RO7 45 T15
99 B10 127 D03 142 J02 57 N14 30 R08 46 T16

* 1/O 89 is multiplexed with CLK2, I/O 98 is multiplexed with CLK3 and 1/O 0 is multiplexed with TOE.
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272-Ball BGA 1/O Locations (Sorted by Ball)

110 # Ball 110 # Ball /10 # Ball 110 # Ball 110 # Ball /10 # Ball
164 A02 121 B16 108 E19 93 K19 11 TO1 72 V20
160 A03 116 B17 105 E20 92 K20 13 TO2 19 W03
158 A04 169 co1 176 FO1 190 LO1 14 TO3 25 WO05
154 A05 166 C02 175 FO2 191 LO2 74 T18 29 WO06
151 A06 162 Cco04 173 FO3 90 L18 75 T19 32 WO07
149 A07 156 C06 107 F18 89 L19 21 uos5 35 W08
146 A08 152 co7 104 F19 91 L20 28 uo7 39 W09
142 A09 148 cos 102 F20 0* MO02 37 u09 41 W10
140 Al10 144 C09 179 GO01 1 MO03 48 ul2 45 W1l
139 All 138 Ci11 178 G02 2 M04 58 ul4 46 W12
136 Al2 134 C12 177 G03 85 M17 64 ul6 50 W13
132 Al3 130 C13 174 G04 86 M18 71 uls8 53 W14
129 Al4 127 Cil4 106 G17 87 M19 70 u19 56 W15
126 Al5 123 C15 103 G18 88 M20 73 u20 60 W16
122 Al6 120 C16 101 G19 3 NO1 15 Vo1 66 w18
119* Al8 117 C17 100 G20 4 NO2 16 V02 18 YOl
115 Al19 111 C20 182 HO1 5 NO3 17 V03 22 Y03
114 A20 170 D01 181 HO02 82 N18 20 V04 23 Y04
165 BO1 167 D02 180 HO3 83 N19 24 V05 26 Y05
163 B02 161 D05 99 H18 84 N20 27 V06 30 Y06
159 B04 155 D07 98 H19 6 PO1 31 Vo7 33 YOQ7
157 B0O5 145 D09 97 H20 7 P02 34 V08 36 Y08
153 BO6 133 D12 186 Jo1 9 P03 38 V09 40 Y09
150 BO7 124 D14 185 J02 12 P04 42 V10 43 Y10
147 B0O8 118 D16 184 JO3 77 P17 47 V12 44 Y11
143 B0O9 113 D18 183 Jo4 80 P18 51 V13 49 Y13
141 B10 109 D20 96 J17 81 P20 55 V14 52 Y14
137 B11l 172 EO1 189 K01 8 RO1 59 V15 54 Y15
135 B12 171 EO03 187 K02 10 R02 62 V16 57 Y16
131* B13 168 EO4 188 K03 76 R18 65 V17 61 Y17
128 B14 112 E17 95 K17 78 R19 68 V18 63 Y18
125 B15 110 E18 94 K18 79 R20 69 V19 67 Y19

* 1/O 119 is multiplexed with CLK2, I/0 131 is multiplexed with CLK3 and 1/O 0 is multiplexed with TOE.
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388-Ball BGA Signal Locations

Signal Ball

GOEO, GOE1 AF14, AD13

TOE /1/00 T1

GSET/GRST L25

TCK T2

TDI R3

TDO N24

TMS R1

CLKO, CLK1 Al3,C14

CLK2/1/0179 A23

CLK3/1/0197 B17

VCCIO M26

GND Al, A2, A26, B2, B25, B26, C3, C24, D4, D9, D14, D19, D23, H4, J23, L11, L12, L13, L14, L15, L16,
M11, M12, M13, M14, M15, M16, N4, N11, N12, N13, N14, N15, N16, P11, P12, P13, P14, P15, P16,
P23, R11, R12, R13, R14, R15, R16, T11, T12, T13, T14, T15, T16, V4, W23, AC4, AC8, AC13, AC18,
AC23, AD3, AD24, AE1, AE2, AE25, AF1, AF25, AF26

VCC D6, D11, D16, D21, F4, F23, L4, L23, T4, T23, AA4, AA23, AC6, AC11, AC16, AC21

NC* C9, D2, E24, L1, AC25, AF19

1. NCs are not to be connected to any active signals, VCC or GND.
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388-Ball BGA 1/0 Locations (Sorted by Ball)

110 # Ball 110 # Ball /10 # Ball 110 # Ball 110 # Ball /10 # Ball
246 A03 243 C05 261 GO01 282 P02 16 AA02 99 AD22
242 A04 239 C06 260 GO02 287 P03 22 AAO03 101 AD23
238 AO05 236 Co7 262 GO03 283 P04 114 AA24 104 AD25
235 A06 232 C08 257 G04 142 P24 112 AA25 105 AD26
231 AO07 225 C10 162 G23 135 P25 115 AA26 31 AEOQ03
228 A08 221 Cl1 164 G24 137 P26 21 ABO1 33 AEO04
226 A09 217 Cl12 157 G25 286 R02 20 ABO02 36 AEOQ05
222 Al10 214 C13 159 G26 1 R04 26 ABO3 40 AEQ06
218 All 210 C15 265 HO1 136 R23 24 ABO4 44 AEQ7
215 Al2 206 C16 263 HO2 138 R24 109 AB23 47 AEQ08
209 Al4d 202 C17 266 HO3 132 R25 110 AB24 51 AEQ9
205 Al5 198 C18 158 H23 133 R26 108 AB25 53 AE10
203 Al6 194 C19 160 H24 0* TO1 111 AB26 57 AE11l
199 Al7 190 C20 154 H25 3 TO3 25 ACO1 60 AE12
196 Al8 186 C21 155 H26 134 T24 23 ACO02 63 AE13
193 Al19 182 C22 268 Jo1 129 T25 28 ACO03 67 AE14
189 A20 178 Cc23 267 JO2 131 T26 37 ACO05 69 AE15
187 A21 171 C25 270 JO3 4 uol 41 ACO7 72 AE16
183 A22 173 C26 264 Jo4 2 uo2 48 ACO09 76 AEL17
179* A23 251 D01 156 J24 7 uo3 56 AC10 80 AE18
176 A24 250 D03 151 J25 5 uo4 64 AC12 83 AE19
174 A25 241 D05 153 J26 128 u23 68 AC14 85 AE20
247 BO1 234 D07 271 K01 130 u24 75 AC15 89 AE21
244 B0O3 230 D08 269 K02 125 u25 79 AC17 93 AE22
240 B0O4 223 D10 274 K03 127 U226 86 AC19 96 AE23
237 B0O5 219 D12 272 K04 8 V0Ol 90 AC20 100 AE24
233 B0O6 212 D13 150 K23 6 V02 97 AC22 103 AE26
229 BO7 208 D15 152 K24 11 V03 106 AC24 30 AF02
227 B0O8 200 D17 147 K25 120 V23 107 AC26 32 AF03
224 B09 192 D18 149 K26 126 V24 29 ADO1 35 AF04
220 B10 185 D20 273 LO2 123 V25 27 ADOQ2 39 AF05
216 B11 181 D22 277 LO3 124 V26 34 ADO04 43 AF06
213 B12 172 D24 148 L24 10 W01 38 ADO5 45 AF07
211 B13 168 D25 145 L26 9 W02 42 ADO6 49 AF08
207 B14 170 D26 276 MO1 15 W03 46 ADOQ7 52 AF09
204 B15 255 EO1 275 MO02 13 W04 50 ADO08 55 AF10
201 B16 252 EO2 281 MO03 122 W24 54 ADOQ9 59 AF11
197* B17 254 EO3 279 M04 119 W25 58 AD10 61 AF12
195 B18 253 EO4 146 M23 121 W26 62 AD11 65 AF13
191 B19 169 E23 144 M24 14 YOl 66 AD12 71 AF15
188 B20 165 E25 143 M25 12 Y02 70 AD14 74 AF16
184 B21 166 E26 280 NO1 19 Y03 73 AD15 78 AF17
180 B22 259 FO1 278 NO2 17 Y04 77 AD16 82 AF18
177 B23 256 F02 285 NO3 113 Y23 81 AD17 87 AF20
175 B24 258 FO3 140 N23 118 Y24 84 AD18 91 AF21
249 C01 167 F24 139 N25 116 Y25 88 AD19 94 AF22
248 C02 161 F25 141 N26 117 Y26 92 AD20 98 AF23
245 Cc04 163 F26 284 PO1 18 AAO01 95 AD21 102 AF24

* 1/O 179 is multiplexed with CLK2, /0 197 is multiplexed with CLK3 and 1/0O 0 is multiplexed with TOE.

26



Lattlce Specifications ispLSI 5384VA

= o2 Semiconductor
EEmEm Corporatlon

Pin Configuration

ispLSI 5384VA 208-pin PQFP (with Heat Spreader)

oN o
o™ N
N4 4
— -
OD0O00 0O 0000000 0000 oooo o og © ©
MAN-HO O [ee) ~NOWnS MmN - O O N~ OO M N — o )= 0[[] ooooo O=-=000
ODOOoNNANNAdAODADdAddddddl0 0000 go000o0o0ldobdodcoor~rollngsoadloon~©O
92000000050000009599920853929052902900250029205200099%
O~OULTONTONDONOUTNANTODONOLTNANAODON~NOLTOHONTAONDONOUTNNAHO DO N
ODO0OO0O0OO0O0OO0OO0OHONOIDMDOMO MO 000 00OOWOKOMOMOMWMNSINSMNINENNENNNNSOOOOOOOOOOLWLWLW
. aNaNaNaaNnNaNaNNNNd-Ad-ATATA A A AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAATA A A A A
1/0 1240 10 156 vcco
1/0 1250 20 1550 1/0 850
GNDOCE] 30 154 1/0 840
1/0 12600 40 153043 1/0 830
1/0 1270 50 152/ vcco
1/0 1280] 60 15104 1/0 8200
vccor/ 7o 1500 GNDO
1/0 12901 80 1490 1/0 810
1/0 13001 90 148 1/0 800
1/0 1310 100 14703 1/0 790
1/0 1320 110 146043 1/0 780
GNDOCE] 120 145043 1/0 770
1/0 1330 130 1444 1/0 760
VCCO[ 140 14343 1/0 750
1/0 1340 150 14243 1/0 740
1/0 1350 160 14103 1/0 730
1/0 1360 170 14003 /0 7200
1/0 1370 180 1390/ vcco
GNDOC] 190 138 GSET/GRST
1/0 1380 200 1370— vccloo
1/0 1390 210 1360 TDOO
VCCO[ 220 1350 GNDO
1/0 1400 230 - 13443 /0 710
1/0 1410 240 | S p I_ SI 5384VA |:| 13303 1/0 700
1/0 1420 250 13203 1/0 690
1/0 1430 260 1310/ 1/0 680
GNDO 270 1 130043 /0 670
TMSO[] 280 Top VIeW 12904 /0 660
TCKOC] 290 128 GNDO
TDIOC] 300 127043 1/0 650
VCCO[ 310 12603 1/0 640
2|/0 0/ TOEOC 320 1250 1/0 630
1/0 10 330 1243 1/0 620
1/0 203 340 123043 vcco
1/0 30 350 122043 1/0 610
1/0 40 360 1210/ GNDO
1/0 50 370 1200 /0 600
1/0 60 380 11901 /0590
GNDOC 390 1180 /0580
1/0 70 400 117043 /0570
VCCOC 410 1160 /0 560
1/0 80 420 1150 /0 550
1/0 90 430 114043 1/0 540
1/0 100 440 113043 GNDO
1/0 110 450 11204 1/0 530
1/0 120 460 111043 1/0 520
1/0 1300 470 110004 vCcCO
GNDO] 480 109021 NClOo
IncOe 490 10803 Nclo
INcO 500 107033 Nclo
INcOE] 510 10602 NClO
INC (52 105 |3 Ncl

208-PQFP/5384V

1. NC pins are not to be connected to any active signal, Vcc or GND.O
2. Pins have dual function capability.
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Signal Configuration

ispLSI 5384VA 272-ball BGA

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

A 1 o [ Vo |cwel| yea| VO [ VO | WO [ WO f /O | O [ O [ VO | O [ /O [ 4O [ VO | VO [ 1O | O |\ A
114 | 115 |uo119 122 | 126 | 129 | 132 | 136 | 139 | 140 | 142 | 146 | 149 | 151 | 154 | 158 | 160 | 164
AR R RREBRE BRI
c| [BeellllE]l]m ]l o] S]] ig]B] |
D 1/89 NC1 1’% GND 1’108 \Y/ele 1’?3 GND 1/303 VCC|CLK1 1’405 GND 1’5% \Yele 1/601 GND| NC? 1’607 1’7% D
SNEBEE AEEFRE
| L] 16 e ispLSI 5384VA o B[ 1] |F
G| | 100|101 | 103 | 106 Bottom View 1a | 17 | 178 | 10| | ©
NEEEE REBHERE
J TDO |vccio ‘;ESTT/ g(g GND|GND|GND|GND 1/803 1/8(21 1/8% 1/806 J
K gg) gg 'ég 'glg GND|GND|GND|GND \Yele! 1/8% 1/8% ye% K
L 'é? 'ég 'ég vCcC GND|GND|GND|GND TCK|TMS 1/901 1/900 L
M 'E/g IE/;? 'ég 'ég GND| GND|GND [GND "; "10 Jg% TDI M
v [l ] e REEER
AMRBEEE HHERIG
R| [U9] 0] % [vee vee| ne| 1O | 1O R
EEEE SEERRE
U '42 '48 ';? GND 'ég vCC 'ég GND 'flg GOE1| vcC 'é? GND 'ég vCC 'é? GND| NC1 [ NC? [ NC? U
v VO | /O [ WO | VO | /O | 1O [ O | VO | WO [ | VO | /O [ O | VO | O [1/O | O | O [I/0O | 1O v
72 | 69 | 68 | 65 | 62 | 59 | 55 | 51 | 47 42 | 38 | 34| 31| 27 | 24| 20| 17 | 16 | 15
W | net|net| 68 Inct] 66| 60 | 53 | 50 | 46 | 45 | 41 | 30 | 35 | 32| 20 | 2 |NC'[ 19 |Net[ner| |W
Y| [N 67 | 62 | o0 | 57| e | 52 | 40 |NC'| 40 |43 | 40 | 30| 33| 0 | 7 | 2a| 2 M| | Y
N d
20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
1. NCs are not to be connected to any active signals, Vcc or GND. 272 BGAI5384VA

Note: Ball Al indicator dot on top side of package.
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Pin Configuration

ispLSI 5384VA 388-ball BGA

26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

o | vo o1z wo | wo | wo | wo | wo | vo | wo | wo | wo o | vo | wo | wo | wo | w | w | v | | o

GND CLKO GND | GND

A 174 | 176 |clk2| 183 | 187 | 189 | 193 | 196 | 199 | 203 | 205 | 209 215 | 218 | 222 | 226 | 228 | 231 | 235 | 238 | 242 | 246 A

B lowo|ono| | o [ 1o | wo | o | wo | wo ol vo | wo | wo | o | wo | wo | vo [ wo | wo | uo | uo | wo | wo | o | luo | g
175 | 177 | 180 | 184 | 188 | 191 | 195 |CLK3| 201 | 204 | 207 | 211 | 213 | 216 | 220 | 224 | 227 | 229 | 233 | 237 | 240 | 244 247
o | o o | wo | wo|wo || wo|ww | | o wo | wo | wo | wo .| vo | wo | wo | wo | o o | o

C |1 |17 |0 178 | 182 | 186 | 190 | 104 | 108 | 202 | 206 | 210 |CK1| o3 | 217 | 221 | 228 | NC'| 23 | 236 | 230 | 243 | 245 | OO | 248 | om0 | ©
o | vo | o 110 e o | 1o 1o o | 1o 110 o | 1o e 110 .| o

D | 70| 168 | 172 | OND | 181 [VCC | 185 |GND | 102 | 200 [VCC | 208 [OND | 215 | 219 |VCC | 223 |GND | 230 | 234 | VEC | 24 [ GNP | 5o | NC*| o5 | D
o | wo .| o o | wvo | vo | o

E | 66| 165 | N 160 253 | 254 | 252 | 255 | E
o | vo | o o | o | o

F | 163 | 161 | 167 | VeC© Ve | 55 | 256 | 250 | F

G | o ||| o wo | wo | wo | wo |
150 | 157 | 164 | 162 257 | 262 | 260 | 261
o | vo | vo | o o | o | wo

H | 155 | 154 | 160 | 158 OND | 565 | 263 | 265 | H

J | vo|wo|w o | o | wo | o | g
153 | 151 | 156 | GND 264 | 270 | 267 | 268

K | mo | wo | uo | o o | o | o | o | K
149 | 147 | 152 | 150 272 | 274 | 269 | 271
o | set/| o o | 1o .

L | i | st | 148 | vec GND | GND | GND | GND | GND | GND vee | o7 | o7 | NCt| L
o | wo | wo o | wo | wo | o

M lvccio 143 | 142 | 126 GND | GND | GND | GND | GND | GND 270 | 281 | 278 | 278 M
o | wo o) o | o | o

N | 0| 15 [ ™0 | 2o GND | GND | GND | GND | GND | GND OND | sex | o78 | 250 | N
o | vo | o o | vo | o | o

P 137 | 135 | 142 | GND GND | GND | GND | GND | GND | GND 283 | 297 | 282 | 280 | P

o | vo | vo | uo ) o)

R| 33| 132 | 138 | 138 GND | GND | GND | GND | GND | GND Dl TP e | TMS| R
o | vo | o o) 110 0/

T 1o | 135 | 1aa | vec GND | GND | GND | GND | GND | GND vee | '3 | Tek [Toe | T
U | v |wo|wo o o | wo | wo | o |
127 | 125 | 130 | 128 5 70 2| a
o | vo | vo | o T o | o | wo
Vol s | 123 | 128 | 120 ISpLSI 5384VA o | 1 |6 |8 |V
o | wo | o R o | wo | vo | o
Wl o1 | 110 | 122 | o0 Bottom View 13 1|9 |w0|W
Y | vo | wo | o | wo wo | wo | wo | wo | vy
117 | 116 | 118 | 113 17 | 19 | 12 | 14
o | vo | o o | wo | wo
AA |15 | 112 | 11a | vee vee | 5 | 1 | 18 |AA
o | vo | vo | o o | wo | vo | o
AB | 111 | 108 | 110 | 100 2 | 26 | 20 | 2o |[AB
o) .| o 1o o | o e} o | o o) o | o 110 o) o | o | o
AC | 157 [ NGt | 1o |GND| o7 [ VCC| oo | gg |OND | 79 [VCC | 75 | 6 |OND| 6a |VCC| 5o | ag [OND| 4y [VCC| 37 |OND| 55 | 55 | 25 |AC
AD | 10 | o | gupl vo | vo | o [ wo | wo | wo | wo | wo | o | w0 |gog| WO [ WO [ W0 | wo | o | o | wo | o | W0 | gy | VO | WO | AD
105 | 104 100 | 99 | 95 | 92 | 88 | 84 | 81 | 77 | 73 | 70 66 | 62 | 58 | 54 | 50 | 46 | 42 | 38 | 34 27 | 29

o) wo | wo | wo | wo | wo | wo | wo |wo | wo|wo | wo|w |wo | wo |wo |wo |wo | wo|wo | wo | wo | o
AE 103 |CNP | 100 | 96 | 93 | 80 | 85 | 83 | 80 | 76 | 72 | 69 | 67 | 63 | 60 | 57 | 53 | 51 | 47 | 44 | a0 | 36 | 33 | a1 |CND|CND AE
o | wo | vo | wo | wo wo | wo| wo | wo o [ vo | wo | wo | wo | wo |wo [ wo | wo | wo | wo | wo
AF | GND | GND | 465 | o5 | o4 | o1 | 87 | NC'| g2 | 78 | 74 | 71 |SOF0| 65 | 61 | 50 | 55 | 52 | 49 | 45 | 43 | 30 | 35 | 32 | a0 |oNO|AF

26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1. NC pins are not to be connected to any active signals, VCC or GND. 388 BGA/S384VA
Note: Ball Al indicator dot on top side of package.
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Specifications ispLSI 5384VA

Part Number Description

iSpLSI 5384VA — XXX X XXXX X

Device Family J

Device Number

Speed

125 = 125 MHz fmax
100 = 100 MHz fmax

70 = 70 MHz fmax

—I_— Grade

Blank = Commercial
| = Industrial

Package
Q208 = 208-Pin PQFP
(with Heat Spreader)
B208 = 208-Ball f{pBGA
(Thermally Enhanced)
B272 = 272-Ball BGA
(Thermally Enhanced)

B388 = 388-Ball BGA
(Thermally Enhanced)

Power
L =Low

0212/5384va

Ordering Information

COMMERCIAL

Family fmax tpd Ordering Number Package
125 75 | ispLSI 5384VA-125L.Q208 208-Pin PQFP
125 75 | ispLSI 5384VA-125LB208 208-Ball fpBGA
125 75 | ispLSI 5384VA-125LB272 272-Ball BGA
125 75 | ispLSI 5384VA-125LB388 388-Ball BGA
100 10 | ispLSI 5384VA-100LQ208 208-Pin PQFP
100 10 | ispLSI 5384VA-100LB208 208-Ball fpBGA
ispLSI 100 10 ispLSI 5384VA-100LB272 272-Ball BGA
100 10 | ispLSI 5384VA-100LB388 388-Ball BGA
70 15 ispLS| 5384VA-70LQ208 208-Pin PQFP
70 15 ispLS| 5384VA-70LB208 208-Ball fpBGA
70 15 ispLS| 5384VA-70LB272 272-Ball BGA
70 15 ispLS| 5384VA-70LB388 388-Ball BGA

INDUSTRIAL

Family fmax tpd Ordering Number Package

ispLSI 70 15 ispLS| 5384VA-70LB272l 272-Ball BGA
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