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System services

VCC
4)2

Pin Infout
VCC, GND
CLK
RESET
ERROR
BUSY
Synchronous input/output
Pin In/out
GO L
DIN[0-15]
DOUT[0-11]
CIN[0-11]
OUTRDY
Asynchronous input/output
Pin In/out
D[0-15] L
ADR[0-6]
Cs
CE
W
Notes
2112 overbar
/ +4N
331 System services
0 / 2 0 !
Power
1 " /1 2
12 21!< 4 no!
2 210 o1 "44 (!
E 1 O . > 2
1/ ! 12 !
1 ! 21 latchup 4
! 214
CLK
2 <1 CLK 2 !
21 2 22 ! 04

[

@ < o

20

1o

/
< 1!

O O o o o

/

1

1. 21

GND ! 4

1o
1
<

4

VCC
0

Function

Function
10

Function

20 /224

/ 2

GND, /
0 >

1

/

VCC

11 #!

GND.

113

0



2 2 2 12 2 1 2 = =1
2 / M 2 2 2 1 2 2
02 4 = 2 / 2 = 4 1
2 = 0 / 4)2 ? 1
? 2 / 1 = 2
1y
012 11 1 2 / 412 1 !
0 CLK 2 / vCC / 4 / 0 0 < RESET 14
)2 1 ! 1 0 CLK 2/ 12 RESET 2 14 RESET
2 2 1 - M / ! 2 RESET < 22
)2 2 ! 2 2 0 2 0 2 1 2 / 4
ERROR
2 1 2 2 2 2 4
)2 / 1 2 2 2 1) 1
2 1 7= 1 2 / 2 1
2 2 ! . 2 ERROR ! ! 4
0 2 2 = 2 1 4
)2 2 = 2 2 2 2
01 / 2 =4 )2 ? / 2 2 1 2 =
1 0 ¢4 0 2 1 0 2
4
)2 = 0 / 1 2 4 12
2 ! 2 < 2 1 4
, > 1 1/ 2 ! 1 E 1 0
! 1 2 4)2 = 1 / 0 20
4)2 2 = 1 0 0 2
2 ! 2 /@
, 1 LI 12 2 ! 0 12 4
2 2 2 2 0 <0 4
0 2 / 02 = <0 4 )2 ?
1 ? 2 / 1 =
2 ! 2 1! 4
BUSY
2 2221} 2 > 2 1 2 1! =
1 [ | 2 BUSY 0 / 2 0 4 BUSY 1 /
2 < 1! 0 =0 P ? <101 12 =("p

11 DY) 2/ 2 <11 4
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3.33 Asynchronous input/output

)2 ! 2 21E 2! 1 2 0 1 42
0 022 ! D 2 00 4
2 21 14)2 0 2 n 20 '*
1 =4)2 2! ! 2 21
=42 222 21 .1 2 ! 2 0
# 42 21 1 1 2
12 2 4 2 0 1 002 O
! 2 . 1 MO#$P. MO# P 7)O# P4
2 1 ! 122 2 2 0 1
4 11 4
=0 #-P
2 1 I 1 =O#P4)2 | o/ n 2 !
2 12 2 4
O#S$P
1 2 0 RS 1 1 I O#$P4)2 1 1
2 2 21 2 R204 0 2 2

! 2 1 4:2 222 # 4



34 REGISTER DESCRIPTION

)2 0 1 21
-3
12 tx1
2 2 21 2
2 12
] "o
= 2
2 2 1
. 1
2 22

341 Memory map f

Register

=0 #+ P
I =0#+ P

3.4.2 Registers

CCR[0-31]
)2
o =P
2 2
0 =0+p"
0
2
UCRI[0-31]
)2 1
2/ 2 11
2
<11

1

N$

N 6

Address
decimal

+T4-4+

#+

E44 2

£)2

Address
hex

#+

#
3
3
3"
3+
33
3*
3
30

/

Function









1 1 2 2 2 2 2 4 2 6 3 2
1 2 4
SCR[10] Output mode
0 M
1 ,
Coefficient Size SCR[9-8] Default: 11
6 . 1 1 24)2 2 / 1
! 0 2 2 2 21 2 4 )2 6 2
! & 20 2 ! 2 1 1
! 2 2 2 2 2 4
2 2 2 2 - 1 E 44 3 . 10
1 2 1 #+ 2 - 4)2 3 $
4
SCR[9-8] Coefficient size Data input interval
3 "0
* 30
" -0
_ * 0
Reserved SCR[7-6] Default: 00
)2 / 42 2 1 2 1 012
1 1y2 / 2 4
Reserved SCR[3] Default: 0
)2 / 1)2 2 1 2 ! 012 1
1y2 / 2 4
Output Word Selection SCR[5-4] Default: 10
)2 2 "3 1 2+ 1 ! 2 !
o 1 +$¢ )2 1 1 >
1 4 M 2 [ ¢t 0 ro > 2 4
)2 7 1 ot 2 ! 4 20 2
! 2 1 1 1! 2 2 2 2 2 4
SCRI[5-4] Field
ON#+ P
0 #+3P
0 $#+*p
0" #3+P
Continuous Swap SCR[2] Default: 0
)2 11! 12 2 2 1 < 0 >2
2 1 1 0 / < 11 2 2 @ <
11! 2 / = =0 M =(0"P 2 <112 ?
1



SCR[2] Swap Mode
11! =07P

Input Data Source SCRJ[1] Default: 0

)2 2 ! 0 1 . 0 =0m
2 ! 2 DIN! 1 2 1 = / 2 0
4 2 1 !

SCR[1] Data Source
, DIN !

Master not Slave SCR[0] Default: 0

)2 / 12 2 2 1 2 ;7 1 2
! 0 4 ( /2 ;71 12 1 2 =" € !
1 2 2 2 = 2 2 4
1 2 DIN! 0 > 2 2 2
/ ;7 2 / 0 > 0 i M 2 =0 P
=0 P Ed4d 2 DINT 4
SCRJ0] Mode

0 /
1

3.4.4 Active control register

Cascade Adder Overflow ACR[2] Default: 0

1/ 0 2 1 2 2 "3 1 ! 02 "3 +-
" 2 ! 2 10 0( 2 2 2
/ 14)2 ERROR! 1 / 112 2 0 2 /4)2
2 01 6 =0"p. v / 2 2
4 2 2 2 "01 =0"P( 2
0 4 ERROR 4
Selector Overflow ACR[1] Default: 0
1/ 0 2 1 2 "3 ! 2 2
0 2 +- 02 10 04 )2 ERROR! 1
/ 112 2 0 2 /4 )2 2
01 6 =0 M 2 2 2 "01
=0 P 2 0 4 ERROR 4
Initiate Bank Swap ACR[0] Default: 0
ot 2 ? > 2 1 2 1!
= 4)2 <111 2 ! 0 ! . 2 >
<0 2 4 )2 6 02 12 2 <
11 1 &M 2 2 12 < 11
! 4 =0pr 2 =0"p 0o 4, ! 2 2/

2 <11 4



3 19 */ 73 = +

)2 / 2 1 0 0 =0$#3P4 )2 ! 1
2'3 1 2 + 1 ! 2 10 0"
! +$(4 2 )=0P cCb2 !1 # D " 12
U# 6 4)2 ! 1 2 ! 4
2 ! 2 1 1! 2 2 2 2 2
4
* 9
+ 0 =0O%$#3P
- e
9 *-/ 73l = +
)2 / M7 o4 ! 2 2 1 2
4
9 *+/ 73l =+
)2 / M7 4 ! 2 2 1 2
4
)2 / 0 1l ? 221 | 4
2 1 / 2 1 M
/ M74

.- : 839393 7: 8

)2 / 1221 ,= 5 42 > 1
?2 0 21! 1 '4'$56 $56. ! 2 1 2
1202 4
)2 < 1! 1 / 1>V W( 452!
22! 1 ?
12 1> 04
)2 0o 2/ ,= 2 + .12
2 214
139 3
)2 2 #21 ! 220 !
/ " . -# +- (4 )2 2/
1 2 | | .
0 4
, / 11 Lo /
2 12 4 /0 14 2 122 1 |
/ / 122 2 0






3.6 ELECTRICAL SPECIFICATION
)2 / / !
( 2 2

/
36.1 DC electrical characteristics
Absolute maximum ratings

Symbol Parameter

110/
.7 !
) 1
) ) !
> 1 1
Notes
/ 12 !
D VA 0
0 2 2
2 2 0 !
> 1
+)2 / 0
151/
/ 22 2 2

Min.

# 4
#-%
%%

Max.
N4
& 1%
$
$
"4

4

Units

Notes

"+

+HB# 7

")






DC characteristics

Symbol Parameter Min. Max. Units Notes (1,2)
75 71 ¢ 3/ 3
7 7 ! [ 43 $
! Z ;M !
7X ) ! Z ;MY Y 8 !
/ 11 110 +- +
Notes
1 / 12 1 GND. GND ! GND.
- / /7 / ! ! 4
+ 1 1 1 1 / 12 ! 4)2 > /
1 1 /0 .12 4
3 OUTRDY, DOUT: IOut Y #343 E ERROR ! E 2 I EIl0uty #$4% 4
$ OUTRDY, DOUT: IOutY 33 tERROR: IOutY $$ £ 2 ' ¢Il0uty $4$ 4
Capacitance
Pin Typ. Units Notes
CLK 12 , 12
2 1 5 ) 12
)2 1 1 4

") F's$% . ,F 564



3.6.2 AC timing characteristics
AC test conditions

Output loads (except output turn-off tests)

Pin Device mode Load Unit

GO " LI

DOUT, OUTRDY , ! $ L

DOUT, OUTRDY M ! )
2 1

Output load (output turn-off tests)

Timing reference levels

Pin Reference levels
M 1) >y
CLK i$ . 34
71 1) 13 . "3
7 1) 877 2 1/ o 1 7/
Notes
1 > 1 CLK.
"7 1 0o / 4
+) 7 F 12 1
I* 13 4

Notes



tCHCL
tCHCL
tCHCL
tCLCH
tCLCH
tCLCH
tCHCH
tCHCH
tCHCH
tR

tF

<

1222

2

#W' 4

©»

34



Parameter
! 1 2 1
! 1 222

I~

~

Min.

60
50
15

15

15

Max.

25

Units

Notes



Memory interface write cycle

Symbol Parameter

5 !
5 1
5[ 2
5L
5:[ z
5 ot
5[ ot
tSLEL
M
tAVEL
=0 #-P L
tWLEL
ot S

0 # $P

1 2 1
1 222
!
1
2
1
2
5
~tDVEH _

Min. Max. Units
$
$
$
$
$
$
$
$
3%
$
5
L (
tEHSX
<
tEHAX
tEHWX
f
L
tEHDX

Notes



393 39 < 8
1] ? 2 221 4)
0 0 2 7 75
2 2 2 < 4
2 2 1 041 2
7 75 0 /1 1 20 /
1 7 7512 2 2/ ? 4
2: 33
w
5W !
w
W[ 2 2
5W[ 2 1 !
5W[ 2
)2 ! 1 N3
N$ " 75 ( 04
)2 ) 2 < 2 1
2 1 ( '4 )2 2
I 4
)2 ) ! 2 6 12 2
4
7!
3
*
3
& )2 / 2 7 751 2 1
! 4
+ )2 ! 2 0 2
4 2 ! ! 07 75
2 12 2 1 04
? 2 /(2
. 2 7 754)2 = D2
12 ! [ 4
7L75 ? 2 2

1J
cC D
!
/0
63;
N$
) &N$
)&
"y (
2 1
122 2 7
!
)
*TO0
TO
TO
3 TO
M
TO
3 TO
N TO
! 02
2 2 !
0
< <
2
7 75






Typical sequence — 8 bit coefficients, normal output

M M "

GO [ 7) N XX

7D=\ V

71) / z ! XX 7 XX >> G

Notes
)2 1 1 ! 2 ;7 1 <0 *
2 1 2 2 4
" 2 ! 2 ! 57 ! /0
T 57 2 2
+ )2 0 1 057 2 ! ! 1/ 1
2 1 ! ? * <0 * . 2
2 2 4
3)2 1 / 2 ! ! TO
. ! . 2 1 2 2 4
$)2 1 / 2 ! 3. 1
0 <0 2 0 1 LI
Coefficients Min. Output Period Delay To Output Min. LSW Output Duration
+ 3 $
3 " TO - TO0 1 . !
* 3 TO * T O T O
’ - TO0 TO T
- * T O T + TO



! 6% 789 - -l S %S

Notes

)2 ! 1 ! 2 ;7 1! <0
2 1 2 2 4

- 2 1 2 1 17 1
T ;7 2 2

+ )2 0 ! 0;7 2 ! !

2 1 ! ? * <0 *
2 2 4

Coefficients Min. Output Period Delay To Output
+

4+ -4
o O o o
-4 4 =4
oo @ °



Typical sequence — 4 bit coefficients

M M
)2 r1 1 271! 1 <0 3
2 1 22 4
2 ! 2 17 1 o0
T 7 224
+)2 0 ! 07 2 1 1 vl 2
2 11 2 - <0 3 2 1
2 2 4
77 6 1) 9 3 1)
+
3 2 ) -ToO
* 3TO * ToO
- ToO TO

- *TO TO



Normal output timing — 8 bit coefficient case shown

Symbol
5w
5w

Notes

Parameter
T2 2 70/ 0
701) 2 T2 2
7)) 71H)=\ 1
71) 2 7D=\ 1
71) 71)=\2 2
71) 2 71)= \2 2
ot 1
o 1
M 1 T 1
M 2 T 1
02 6
4)2 1 (U
1 3
> 0 55
HW* #; "
N ¢

Min. Max.
+-
"3
40
$
$
+
N
14
4)2
(1
2 0
#W*

Notes

+

$
4

Units

34
$

34

+.$



(I $%$ # 7 9 -

Symbol Parameter Min.  Max.
5w T2 2 70/ 0 36
5w 22
5w 40
sW[ 71) 2 T 2
w o= 7Z1) 71D=\ 1 5
=w[ 71) 2 7D=\ 1 10
w =5 71)  71H)=\2 2 5
=5W[ 71)2 71D=\22 10
5 M ! T2 2 10
5 14
5[ M 2 T2 2 0
Notes
1) 1 2 2 DOUT 12
" sw[ rhgx 2 z 21 2 2 12 3
2 2 xT - (2 ot /
T! 4 2 ot /
0 1 1 ? 4
+ #;" #w* #;" #w*
3 #; N 4
5 #;+ 4
- )2 OUTRDY 2 2 2
? / " 56

I *3

Units

>

Notes
13
15
14

2
16
6
1,6
2,6
35
4

15 1,4



External GO and data input timing

2:

55
5[
5
5
5]
#' . #W' .
#,+ 4
T /
TA Y

33
70!
72
M !
M 2
#;' #W'
\ \
5



Master generated GO

Symbol Parameter Min.  Max. Units Notes

5;5 z = 372 2 0 25 14
;5 5 372 2 ;7 ! 10 2,4
;7 1 1 = 0 4
5 ;7 1 17 > ! 10 2,4
Notes
)2 > 0 1 2 = ;7 22 "] 55&% 4
")2 1 2 1 / 57 2 N -4 1
/ 2 / 12 4
+ 2 22 > 0 0 2
3)2 2 122 #;+  / < ?
564



Bankswap timing

Symbol

Min. Max.
5es =0 P @n \2 2 0 $$
50 @r \2 <11 $
55 =1 PF 2 ' .
55 =0 PF 1 > 1
Notes
2. /0 21 1 =0 PF 4 2 1
2 ) 0 2 1 (
", 5 5 BUSY 0 5
+ 55 55 > <11 0 0 2
0 ¢
3)2 2 122 ise
/ " 56l
2. <1t 21 21 / ' a
0 <1 1 2 1
)27 / 1
TO M <111 4
T2@ <11 ? 01 =0PF4 2 ”
! " (2 2 <11 2
2 2 1y
@ <11 2 T ' 12 2 ;7
2 -7 ? . 55 )"
(2 2 <11 ? )y 1
;74
3)2 2 122 2 <11 5

Parameter

Units Notes
3
3
+.3
+.3
Note 1
1/
<
1
4
. 55
)" 1
! "1 2
)+
)+ 2

0

@4
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4

2 =OPF

6 63;
<1! +
<1l
2 2 2 Q
=O'PF ( 27 11 )2

)$ N4



3.7 PACKAGE SPECIFICATIONS

371 84 pin grid array package

Note

VCC ! must 2 5 i 1104
GND ! must 4



, +IN *3 1 0r <

Millimetres Inches
DIM NOM TOL NOM TOL
"-B"3 8 4"%$3 4 - 8 4
@ NN B 84N 4N 814 $
"13$- 8 4"N* 4 BN 814
3U$N" 8 4 °N 4 * 84 %
++ " 8 4 "N 4+ 84 %
s 3N 8 4 "% 4 * 81
> 43+ 84 °N 4135 84 $
T Y St 8 4 °N B 84 %
"1$3 8 4 "N 84 3
i$ * 4"
< 1 2 n > 0 N4
) H o *31 01 <
Pin grid array thermal characteristics
Symbol Parameter Min  Norn
OJA A 2
Notes
3 L / 14

)2 1 ! o 4

Notes

2

Max  Units
+$ % L=z

Notes



3.7.2

84 pin quad ceramic package

2%

WWW7WW7EE

r

l—.r—.r—If—

t-OO0O)CONO1ONCOEMI

11

1104

6

s <

6 -++

@5 : 39
FI39 )3B
4

)

r

67
435%

I0OCOI~CO OO t—CMCO

q

5

WWWWWW

N3 ;M

N+

N';7

N T

N MOP

-B MOP

-* MO'P
+-N ;M

-- MO+P

-$ MO3P

-3 MO$P

-+ MO-P
+' MONP

- MO*P

- MOBP
+$B MO P

$ MO P
+$N MO 'P
+$- MO +P
+$$ MO 3P
+$3 MO $P



Millimetres Inches
DIM NOM TOL NOM TOL Notes

+*4 8 I * i$ 84"
@ "-B"3 8 i+ $ 4 - 84 "
" I$N3 8 4" + i* 84 *
Bi$$* 8 433 INN 8 4
$ * 4"
» 4"N 81¢$ (% 84 "
s "I3*B 8 4+ $ 4B* 84 "
5 -+$ 8 4 N- 4" 84 +
A 43+ 84 T 413 84 3
T +4{ BB [ >4
"N4B3 4 >4
4N* 814 7% i N 814
)} +H® *3 ? I <1 <
Quad cerpack thermal characteristics
Symbol Parameter Min  Nom Max Units Notes
9A A 2 +$ % L=z L
Notes
3 L / 14






