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PDSP16318/PDSP16318A

COMPLEX ACCUMULATOR
The PDSP16318 contains two independent 20-bit
Adder/Subtractors combined with accumulator registers Pk Top SURFACE
and shift structures. The four port architecture permits full
20MHz throughput in FFT and filter applications. POCEEOOEEE®
Two PDSP16318As combined with a single PDSP16112A PEEEEEREEE)
Complex Multiplier provide a complete arithmetic solution (o]0} ®OEE @E
for a Radix 2 DIT FFT Butterfly. A new complex Butterfly 010} @
result can be generated every 50ns allowing 1K complex 888 %88
FFT's to be executed in 256us. 151610) 01010
The PDSP16318/A is recommended for new designs 510} O
instead of PDSP16316/A. lolo} PEE @O
3223835235
FEATURES 1109 8 76 5§ 4 3 2 1
B Full 20MHz Throughput in FFT Applications ACSA Lc8a
B Four Independent 16-bit 1/0O Ports
B 20-bt Addition or Accumulation Fig.1 Pin connections - bottom view
B Fully Compatible with PDSP16112 Complex APPLICATIONS -
Multiplier M High Speed Complex FFT or DFTs
B On Chip Shift Structures for Result Scaling B Complex Finite Impulse Response (FIR) Filtering
B Overflow Detection M Complex Conjugation
B irdependent Three-State Oé)tputs and Clock ] Complex Correlation/Convolution
Enables for 2 Port 20MHz Operation
1
M 14 micron CMOS A:SSOC1:TED PROCDOUCTS |
- et PDSP161 16 X 12 Complex Multiplier
B 500mW Maximum Power Dissipation PDSP16116  16x16 Gomplex Multiplior
B 84 Pin PGA Package PDSP1601  ALU and Barrel Shifter
PDSP1640 20MHz Address Generator

PDSP16330 Pythagoras Processor
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Fig.2 PDSP16318 simplifiad block diagram
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Fig.3 Block diagram

FUNCTIONAL DESCRIPTION

The PDSP16318 is a Dual 20-bit Adder/Subtractor
configured to support Comptex Arithmetic. The device may
be used with each of the adders allocated to real orimaginary
data (e.g. Complex Conjugation). the entire device aliocated
to Real or Imaginary Data (e.g. Radix 2 Butterflys) or each of
the adders configured as accumulators and allocated to real
or imaginary data (Complex Filters). Each of these modes
ensures that a full 20MHz throughput is maintained through
both adders. the first and last mode iflustrating true Complex
operation. where both real and imaginary data is handled by
the single device.

Both Adder/Subtractors may be controlled independently
via the ASR and ASl inputs. These controls permit A + B, A-
B. B - Aor pass A operations, where the A input to the Adder
is derived from the input multiplexer. The CLR control line
allows the clearing of both accumulator registers.The two
multiplexers may be controlled via the MS inputs, to select
either new Input data. or fed-back data from the accumulator
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registers. The PDSP16318 contains an 8-cycle deskew
register selected via the DEL control. This deskew register is
used in FFT applications to ensure correct phasing of data
that has not passed through the PDSP16112 Complex
Multiplier.

The 16-bit outputs from the PDSP16318 are derived from
the 20-bit result generated by the Adders. The three bit $2:0
input selects eight different shifted output formats ranging
from the most significant 16 bits of the 20-bit data, to the least
significant 13 bits of the 20-bit data. In this mode the 14th,
15th and 16th bits of the output are set to zero. The shift
selected is applied to both adder outputs, and determines the
function of the OVR flag. The OVR flag becomes active when
either of the two adders produces a result that has more
significant digits than the MSB of the 16-bit output from the
device. In this manner all cases when invalid data appears on
the output are flagged.
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PIN DESCRIPTIONS T‘ 73 - 3/

Symbol Type Description

A15:0 Input Data presented to this input is loaded into the input register on the rising edge of CLK. A15 is
the MSB.

B150 Input Data presented to this input is loaded into the input register on the rising edge of CLK. B15 is the
MSB and has the same weighting as A15.

C15.0 Qutput New data appears on this output after the rising edge of CLK. C15 is the MSB.

D15:0 Output New data appears on this output after the rising edge of CLK. D15 is the MSB.

CLK Input Common Clock to all internal registers

CEA Input Clock enable: when low the clock to the A input register is enabled.

CEB Input Clock enable: when low the clock to the B input register is enabled.

OEC Input Output enable: Asynchronous 3-state output control: The C outputs are in a high impedance
state when this input is high. .

OED Input Output enable: Asynchronous 3-state output control: The D outputs are in a high impedance
state when this input is high.

OVR Qutput Overflow flag: This flag will go high in any cycle during which either the output data overflows

the number range selected or either of the adder results overflow. A new OVR appears after the
rising edge of the CLK.

ASR1.0 Input Add/subtract Real: Control input for the "Real’ adder. This input is latched by the rising edge of
clock.
ASI1:0 Input Add/subtract Imag: Control input for the ‘Imag’ adder. This input is latched by the rising edge of
clock.
CLR Input Accumulator Clear: Common accumulator clear for both Adder/Subtractor units. This input is
latched by the rising edge of CLK.
MS Input Mux select: Control input for both adder multiplexers. This input is latched by the rising edge
of CLK. When high the feedback path is selected.
S2:0 Input Scaling control: This input selects the 16-bit field from the 20-bit adder resuilt that is routed to
the outputs. This input is latched by the rising edge of CLK. :
DEL Input Delay Control: This input selects the delayed input to the real adder for operations involving the
PDSP16112. This input is latched by the rising edge of CLK.
VCC Power ~5V supply: Both Vcce pins must be connected. \
GND Ground 0V supply: Both GND pins must be connected.
l LC Pin |AC Pin | Function | LC Pin |AC Pin | Function | LC Pin |AC Pin | Function | LC Pin |AC Pin | Function
;r 75 B2 D7 12 K2 Cc7 33 K10 A1l 54 B10 B10
76 Cc2 D8 13 K3 (o1} 34 J10 A2 55 B9 B9
77 81 D9 14 L2 Cs 35 K11 A3 .56 A10 ‘B8
78 Ci 010 15 L3 Cc4 36 J11 A4 57 A9 B7
79 D2 GND 16 K4 C3 37 H10 A5 58 B8 B6
80 D1 VCC 17 L4 Cc2 38 Ht1 A6 59 A8 B5
81 E3 D11 18 J5 Ct 39 F10 A7 60 B6 B4
82 E2 D12 19 K5 Co 40 G10 A8 61 87 83
83 E1 D13 20 L5 { OFED a G11 A9 62 A7 B2
84 F2 D14 21 K6 O€eC 42 G9 A10 63 c7 B1
1 F3 D1s 22 Jé S2 43 F9 Al1 64 cé ~ Bo
2 G3 Ci5 23 J7 S 44 Fti A12 65 A6 (ﬂ(
3 G1 Ci4 24 L7 S0 45 E11 A13 66 A5 CEB
4 G2 C13 25 K7 MS 46 E10 A4 67 Bs OVR
5 F1 c12 26 L6 ASI a7 E9 Al5 68 Cs Do
6 H1 VvCC 27 L8 ASI0 48 D1t CEA 69 A4 Di
7 H2 GND 28 K8 DEL 49 D10 B15 70 B4 D2
8 J1 cn 29 LS CLR 50 cn B14 71 A3 D3
9 K1 c10 30 L10 ASR1 51 811 B13 72 A2 D4
10 J2 C9 31 K9 ASRO 52 C10 B12 73 B3 Ds
11 L1 Cc8 32 L1 A0 53 A1 B11 74 Al [3]]
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ASR or ASI

ASX1 ASxo |ALY Function DEL | Defay Mux Control
0 0 A+8 0 A port input
0 1 A 1 Delayed A port input
1 0 A-B
1 1 B-A
MS | Real and Imag’ Mux Control
¢ B port input/Del mux output
1 C accumulator/D accumulator
S§2:0 Adder resuit
82 S1 S0({19 18 17 16 15 14 13 12 11 10 9 8 7 6 5§ 4 3 2 1 ©
0O 0 0 |15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 0 1 5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
0 1 0 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
o 1 1 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
10 0 i 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
1t 0 1 5 14 13 12 11 10 9 8 7 6 5 4 3 2 {i
11 0 i5 14 183 12 11 10 9 8 7 6 5 4 3 2
1o 15 14 13 12 11 10 9 8 7 6 5 4 3
NOTE

This tatie shows the portion of the adder resuilt passed to the D150 and C15:0 outputs. Where fewer than 16 adder bits are selected., the output
data 1s padcec with zeros

ABSOLUTE MAXIMUM RATINGS (Note 1) THERMAL CHARACTERISTICS
Supply voltage Vcc -0.5V to 7.0V Package Type bic °C/W 8un °C/W
Input voltage Vin -0.9V to Vec +0.9V Lc 12 a5
Output voitage Vour -0.9V to Vcc ~0.9V AC 12 35
Clamp diode current per pin Ix (see Note 2) 18mA
Static discharge voltage (HMB) Vsrar S00vV
Storage temperature range Ts -65°C to +150°C

Ambient temperature with
power applied Tamb

Industrial -40°C to +85°C
Military -55°C to +125°C
Junction temperature 150°C
Package power dissipation Pror 1000mwW
NOTES

| Exceedirg trhese ralings may cause permanent damage
Furclticnal speraticn under these concitons is rot impled.

2 Maamum aissipaticr or 1 second shouid not be exceeded. only
one output o0 be lested at any one tire

3 Exposure lo abssiute max mum ratings for extended periods may
aftect device renabity
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1.5v

Test Waveform - measurement level
Delay from output VH oisv
high to output -
high impedance _?
Detay from output
low to output l
high impedance 0.5V

Vi f

Delay from output 15v 0.5v
high impedance to _f
output low
Delay from output
high impedance to _i
output high 0.5v

15V f
NQTES

1 Vw - Voltage reached when oulput driven high
2 V.- Voltage reached when oulptt driven low

bDuT
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ELECTRICAL CHARACTERISTICS
Test conditions (unless otherwise stated):
Tams (Industrial) = -40°C to +85°C, Vcc = 5.0V + 10%, GND = QV
Tamo (Military) = -55°C to +125°C, Vcc = 5.0V + 10%, GND = 0V

Static Characteristics

Value
Characteristic Symbol Units Conditions
Min. Typ. Max.
Output high voltage Vor 24 - \ lon = 3.2mA
Output low voitage Vou - 0.4 v loL = -3.2mA
input high voltage ViH 2.0 - \
Input low voltage Vi - 08 v
Input leakage current o -10 +10 uA GND sViys Voo
Output leakage current loz -50 - +50 uA | GND=VgoyrsVeg:
Output S/C current los 20 - 200 mA | Voo =Max
Input capacitance Cin - 9 - pF
Switching Characteristics
Value Value
Industrial Military
Characteristic PDSP16318 PDSP16318A | PDSP16aig | UNits |  Conditions
Min. | Max. | Min. | Max. | Min. | Max.
Clock period 100 - 50 - 100 - ns
Clock High Time 20 - 15 - 20 - ns
Clock Low Time 20 - 15 - 20 - ns
A15:0, B15:0 setup to clock rising edge 8 - 5 - 8 - ns
A15:0, B15:0 hold after clock rising edge 2 - 2 - 2 - ns
MS, §2:0. ASI setup to clock rising edge 10 - 10 - 10 - ns
DEL. ASR. CLR setup to clock rising edge 8 - 5 - 8 - ns
DEL. ASR. CLR, MS. $2:0. ASI hold after 2 - 2 - 2 - ns
clock rising edge
CEA, CEB setup to clock falling edge 2 - 2 - 2 - ns
CEA. CEB hold after clock rising edge 8 - 8 - 8 - ns
Clock rising edge to OVR, C15:0, D15:0 5 40 5 30 5 40 ns {2xLSTTL + 20pF
OEC/OED low to C15:0/D15:0 high data valid - 40 - 30 - 40 ns |2xLSTTL + 20pF
OEC/OED low to C15:0/D15:0 low data valid - 40 - 30 - 40 ns {2xLSTTL + 20pF
OEC/OED high to C15:0/D15:0 high impedance - 40 - 30 - 40 ns | 2x LSTTL + 20pF
Ve current - 70 - 110 - 70 mA | Vcc = max,
TTL input levels
Qutputs unioaded,
fok = max
Vcc current - 30 - 60 - 30 mA | Vec = max,
CMOS Iinput levels
Outputs unloaded,
fcik = max
NOTES
1 LSTTL 1s equivalent o low = 20 microamps. lou = -0 4mA.
2 Current is defred as posive into the device.
3 CMOS nput levels are defined as
V=05
Ve=Vs-05
ORDERING INFORMATION
Industrial (-40°C to +85°C) Military (-55°C to+125°C)
PDSP16318 BO AC PDSP16318 BO LC PDSP16318 A0 AC PDSP16318 A0 LC

PDSP16318A BO AC PDSP16318A BOLC Call for availabitity on High Reliability parts and MIL 883G

screening.
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(0.05870.042)

/|zstss7uatou|zn

METALISED PIN 1A PIN 1A INDEX
SURFACE INDEX MARK 3087252 MARK ON TOP
(0.12170.099) SURFAGE

84-PIN GRID ARRAY POWER PACKAGE - AC84
(Used for the PDSP 16340, PDSP16350, PDSP16488 and PDSP16510)

27.94 £ 0.508 7+0 _ 25.4 (1.000)
(1100 SQ £ 0.020) 2002 + ozoa_u' e 80 + 0 N 254 {0.1)
(0.080 + 0.008) —" PIN 1A INDEX MARK
ON TOP SURFACE
0 ):: (°°'ﬁ’°°2°’ 000PEREEEEEG~ C
PIN 1A PQOREOEEEEEV|R
INDEX MARK @O 5100} @Gl
a o
z E%EELLOV 8%% 888 ,E; 254 (1.000)
):»v\P . 161010} @OG|c
iN
. =T (82 o009
/ ¥ olojolololololololololiy
telolotetetolofololo By i
_,l 12¥+ o7 111095765432125“0”
080% 5008 E: (0980 & 06081 LsTe
METALLIZED SURFACE 0.203 REF— {0070 DIA)
0.008)
84-PIN GRID ARRAY PACKAGE — ACB84
2.54
4887427 (0.100)
33.84/ 33532:; (0.192/0.168) NOMINAL.
f— (13087 1332) ._>| ) - -
= 1407114 |@ooc00000000c@N
aND2 voo2 =7 (00551 0.045) "
.DD — :°0°°°°QD°°°:L
oo ooiK
GNDa GND1 _{ 0511041 LX) ] ;'{
=] == 1 (0020100161 | o o oole
[} c = oo oolF
VDOt E— ) oolE
—== oo oo|D
e oo oo g
Swall [ o S.0000sies gt
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120-PIN GRID ARRAY

PIN 1A INDEX MARK
ON TOP SURFACE

PACKAGE — AC120

33.628 + 0.305 4.57 +0.127 3048 + 0.305
(1320 £ 0.012) (0.180-0.005) (1200 + 0.012}
(gﬁggﬂ F’u,“;o_m
= 7 8000000000000
PEEEE

1 @@@@@@@@@@@@@
1010]0] 01010}
D N 51615 QOO
== AgCuALLOY |@@E [0]0]0]
P

— LocATION
—  GhAlove OO @/ PIN @

ya = lololo] PEE
= PREEEEEEEEEEE
— i 10102016101010]610101016]16]
L | H= PREOCEEEEEEO
/ vz o |l 1}2710127 1723/4a56 78 910 111213
{0.050 & 0.003) 0350  0.005 78 TYP
METALLIZED SURFACE PIN 1A 0203 AEF —pllg— ) (0070 DA}
INDEX MARK (0.008)

2.54 (0.1}

254 (0.1)

Um“QI‘—xl‘ZZ

NOM

J

3048 £ 0.305
{1.200 £ 0.012)

.

NOM

3.745 +- 0.395
(0.148 +- 0.016)

40.005 +/- 0.405
(1.575 +/- 0.016)

Vi

SURFACE PIN 1A

INDEX MARK —

2.16 +/-0.23
(0.085 +- 0.009)

> 4.575 +- 0.125
-l {0.18 +I- 0.005)
— >
R 1.27 +-0.13

—_—

/ /' | "‘T27 +1-0.13
METALIZED {0.05 +- 0.005)

BI\)
S
LS

¥
K3

. @oaooooooooooo@ﬂ
T(°-°5""°»°°5) 0000000000 0CO0O0QOCO|F
0000000000 00CO0O0O|N
K ooofM
0o 0QCOofL
046 +-005 |oOO ocoo|x
(0018 +-0.002) |2 0 © cool.
T 000 coo|H
eoo LOCATION coofc
°c00 [y ooo|r
o000 / cooolE
0000 ooof|o
©00000000000000|¢c
000000000000000}8
[Poooocoocooocoooo@ A
/12345678 301112131818
PIN 1A INDEX
MARK ON TOP AC144
SURFACE

144-PIN GRID ARRAY PACKAGE - AC144
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4575 +/- 0125 254
40.005 +/- 0.405 {0.18 +/- 0.005) 10.160}
(1.575 +/- 0.016) i ->1 -
] ——i 1.27 /- 0.13
= @®coocco00o0000000®
GNWDDVDW = F(o.os.l-o.oosl 6000000000000 00
— 000000000000000
— o0 © 00
=_i coo ocoo
GNO3 GND1 ———T 046+-005 | 00 coo
_f(o.ma +-0002) | g 40 coo
mm - —
_ o080 -2
[ [ — oo oo0o0
voD3 VOD1 ——] 000 ooo
————] 000 - -]
o — -3 -1 I
/ DD — 000000000000000
GND4 VDO4 = 600000000006000Q00
IO L:ﬂ:} @cco0o00o000000009(
/ /' L_1_27,,,0_|3 / 12345678 9101112131415
_jTL_ {0.05 +/- 0.005)
*SURAGE. INDEX VARK FARK O 108
2.79+-0.28
{0.11 +/- 0.011) SURFACE

144-PIN GRID ARRAY POWER PACKAGE - AC144
(Used for the PDSP 16256)

>PDO0OO0OMMOTER-IZVD
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o T T T O I O e I e T s O e B B e B |

’ |

5.08 MAX

(0.200)

28-LEAD CERAMIC DIL - DG28

(0.600)

15.90
(0.626)
MAX
28 I
L L L N S B g 6 g gy s g o i g i o
38.10 ’
g8 = (1.500)
=~ 8
ol «
gele o
$°m =z
3k o
SE - \
SEATING PLANE k!

0.38/0.58 PIN SPACING _, I__ 0.20/0.36
{0.015/0.023) " (% 51400T)Yp (0.008/0.012) T| " 15.04 NOM |15° MAX

11.30/11.68 8Q

{0.445/0.460) i

==
-
-
1
P
-
]
4:I:
INDEX
CORNER 1.85/291
(0.073/0.091)

28-PIN LEADLESS CHIP CARRIER - LC28
(HERMETIC)

(0.042/0.058)
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2.54
—» [—1{0.100)
MAX.

24.13
(0.950)

HT]HUUUUUUUULIUUUUUlﬂJ

68 CONTACT LCC PACKAGE — LC68

2.54
—> r€—(0.100)
MAX.

29.2
(1.15)

”UUHUUUUUUUUUUUUUUUU%

84-PIN LEADLESS CHIP CARRIER - LC84
(HERMETIC)
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