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MB86041A/MB86043
CMOS PIPELINED DIVIDER WITH 10-BIT DIVIDEND,
8-BIT DIVISOR, AND 10-BIT QUOTIENT

The MB86041A and MB86043 are high-speed CMOS pipe-lined divider featuring
integer division or decimal division operating modes and 10-bit dividend, 8-bit
divisor, and 10-bit quotient. The remainder is omitted. External divide by zero and
overllow signals are provided.

The devices operate at up to 20 MHz for high-speed image signal processing.
The MB86041A is housed in an 40-pin plastic dual in-line package and MB86043 is
housed in 48-pin quad flat package.

¢ Functions
5-stage, pipelined, high-speed divider
Operation speed : 20 MHz (Maximum)
¢ Operation Modes
(1) Integer division
(2) Decimal division
¢ Data Format .
Dividend : 10 bits (TTL Level) MB86041A

Divisor : 8bits (TTL Level) PLASTIC PACKAGE
Quotient : 10bits (TTL Level) (DIP-40P-M01)

(Note that the remainder is omitted.)

* Detection Function
(1) Divide by 0 error detection function
{2) Overtlow error detection function

ABSOLUTE MAXIMUM RATINGS (See NOTE)

Supply voltage - Vis=0.5t0 +6.0
Input voltage Vi - Vss—0.5 10 Voot0.5 v
Qutput voltage Vo - Vis-0.5 10 Voo+0.5 Vv
Operating temperature Ta - —25 to +85 °C
Storage temperature Tera - -4010 +125 °C

Outout current *1 b Vo = Voo +40 (Maximum) A

e m
i ! Vom0V | 40 (Maximum) PLASTIC PACKAGE
NOTE +1) This is the output current per pin for Voo = 5 V and for a maximum of 1 second. (FPT-48P-M02)

Permanent device damage may occur if the above Absolute Maximum
Ratings are exceeded. Functional operation should be restricted to the — —
conditions as detailed in the operational sections of this data sheet. Exposure kmmwﬁ‘;’{,‘; Lbdpghuinia
to absolute maximum rating conditions for extended periods may affect device fouds. Howsver, k& g that normal gmm
reliability. maximum rated vohages to tivs hth irpedance Greut,
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MB86041A
MB86043
<MB86041A> . <MB86043>
(TOP VIEW) (TOP VIEW)
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(DIP-40P-M01) (FPT-48P-M02)
_MBBG6O41A |
1 6 Vis ! - Ground pin (0 V)
2 7 Do | Divisor input pin (LSB)
3 8 D1 i Divisor input pin
4 9 D2 1 Divisor input pin
5 10 D3 I Divisor input pin
6 11 D4 | Divisor input pin
- 12,13 (NC) - No connection
7 14 D5 i Divisor input pin
8 15 D6 | Divisor input pin
9 16 D7 | Divisor input pin (MSB)
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"MBB6041A | MB86043 Function Descriplion... -
- 17 (NC) - No connection
10 18 Vis - Ground pin (0 V)
- 19 Voo 2 - Supply voltage input pin (+5 V)
11 20 NO I Dividend input pin (LSB)
12 21 N1 | Dividend input pin
13 22 N2 | Dividend input pin
14 23 N3 | Dividend input pin
- 24 (NC) - No connection
15 25 N4 | Dividend input pin
16 26 NS5 | Dividend input pin
17 27 N6 | Dividend input pin
18 28 N7 1 Dividend input pin
19 29 N8 1 Dividend input pin
20 - Voo "2 - Supply voltage input pin (+5 V)
21 31 Vas ™ - Ground pin (0 V)
22 30 N9 | Dividend input pin (MSB)
- 32 {NC) - No connection
Overtlow error flag output pin
23 33 OVFL (o] Goes low on detection of an overflow in the decimal operation
mode.
S Divide by zero error flag output pin
24 34 20V 0 Goes iow on detection of divide by zero.
Operation mode selection pin
¢ MODE = L level : integer operation mode
% 3% MODE ! ¢ MODE = H level : decimal operation mode
Data is latched on the rising edge of clock.
__ Qutput {Q0 to Q9 pins) enable input pin
26 38 OE I ¢ OE =L level : Q0 to Q9 output enabled
¢ OE = H levet : Q0 to Q9 set to high impedance
- 37,36 (NC) - No connection
*1 | Vas pins : Connect all Vas pins to network ground.
*2 ; Voo pins : Connect all Voo pins to the power supply line.




www.DataSheet.in

T-45-A3-A)

27 3 CLK | 1| Daais oiched on o teing s o clock.
28 40, 41 {NC) - No connection

29 4 QI (o] Three-state quotiant output pin (MSB)
30 42 Ve ! - Ground pin (0 V)

- 43 Veo *? - Supply voltage input pin (+5 V)

31 45 Qs (o] Three-state quotient output pin

32 46 Q7 (o] Three-state quotiant output pin

33 47 Qs [0} Three-state quotiant output pin

34 48 Qs (o) Three-state quotient output pin

35 1 Q4 (o] Three-state quotient output pin

36 2 Q3 o Three-state quotient output pin

37 3 Q2 [o] Three-state quotient output pin

38 4 Q1 (o] Threa-state quotient output pin

39 5 Qo (o] Three-state quotient output pin (LSB)
40 - Voo *2 - Supply voltage input pin (+5 V)

*1 ! Vsspins : Connect all Vss pins to network ground.
*2 1 Vo pins : Connact ali Voo pins to the power supply line.
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MB86041A
MB86043
BLOCK DIAGRAM
DOto D7 NO to N8, N9 MODE
Or0e Qe A T
I D register I N register q—l IModemginarq—
‘
|

[-l Dvisioncellamay  Jed |  Enmordotection J—9
I Pipeline register 4—- p

i Division cell array F—t
I Pipeline register q——o

-I Division cell array I-4
I Pipeline register 4—4

| Divisioncellaray o
I Pipeline register a———i

-l Division cell array I-J

i
I Qregister I Error register ?— ® CLK
(
® CE

B T o o P —og0e—

——= : Control signals

= . Data signals
Note: Pin numbers correspond to the MB86041A.
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MBB86041A
MB86043

OPERATION DESCRIPTION

Integer division mode or decimal division mode Is selected using the MODE pin.

In the integer division mode, the dividend, divisor, and quotient are operated on as positive integers. In this case, the remainder is
omitted.

In the decimal division mode, the decimal point is assumed o be at the left of the MSB. The dividend, divisor, and quotient are
operated on as positive fixed-point decimal numbers smaller than 1. Remainder is also omitted in this mode.

The dividend is 10 bits, the divisor 8 bits, and the quotient 10 bits.

Data output status is controlied by the OE pin.

Division by zero and overflow detection functions are provided for detection of aperational errors.

This device operates at a maximum speed of 20 MHz with a 5-stage pipeline. The output delayed 6 cycles after input. The minimum
output delay is 50 ns. (See Figure 1.)

Al outputs are unstable for a period of § clocks after the device is powered up.

CLK

N9 10 NO

D7 to DO
Dr = 0" Overflow occurs.

Q910 Q0 Gs X Qs X Gt X G X Qe X G/ @ Gt \ Ghe

BV “H o e
Zeto divide
SVET e oL "
Overflow occurs.
OE =L

Figure 1 Timing chart
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MB86043

SETTING OF CONTROL PINS

1. Selection

® QOperation mode selection

H-level Decimal division mode | Dataisa positive decimal smaller than 1.
L-level Integer division mode Datais a positive integer greater than or equalto 1.

@ Data output selection

H-level High impedance status
L-level The quotient is output. The remainder is omitied.

2. Precautions

® Error detection display :

¢ When a divide by zero error is detected:
Al bits of the quotient = 1
ZDIV pin = L-level {for one cycle)
« When an overflow error is detected during decimal operation:
All bits of the quotient = 1
OVFL pin = L-level (for one cycle)

@ Precautions for decimal epaeration

Values smallerthan 1 are used forthe dividend (N), divisor (D}, and quotient (Q). Therefore, if operation is performed under a
condition other than N<D, the result is Q21, causing an overilow error,



FUJITSU LTD S53E D N 374975bL 0002L93 575 ERFCAJ

T-45-33-<!

MB86041A
MB86043

DATA FORMAT

The dividend is placed on pins NO to N9 and the divisor on pins D0 1o D7 in positive fixed-point format. The quotient is output on pins
Q0 to Q9. Remainders are omitted.

1. integer division mode data format

Dividend (N) N3 | N8 | N7 | N6 | N5 | N4 | N3 | N2 | Nt | No
2 2 o 2 2t 2! 2 2 2 2 .

(Decimal point)

Divisor (D) D7 | D6 | D5 | DA | D3 | D2 | DI | DD

|l 2| 22|21 2|2 |2 .

Quotient (Q) Qe ja7|a|[Qs Qo] |at]|

2. Decimal division mode data format

Dividend (N) NO | N8 | N7 | N6 | N5 | N4 | N3 | N2 | N1 | No
el | 22|12 | 2|2t |27 |2 2] 2

(Decimal point)

Divisor (D) D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

Quotient (Q) Q| Q7| | Q5] | Q3 |[Q2 ]| Q| Q0

Description of format: Q9 | =— Symbol

R

-— Bit weight
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MBB86041A
MB86043

RECOMMENDED OPERATING CONDITIONS

Supply voltage Voo - 475 5.00 5.25 \
Input voltage Vi - Vss - Voo \'
Operating temperature Ta - 0 - 70 °C
H-level output current lon - - - -2 mA
L-level output current lou - - - 3.2 mA

INPUT AND OUTPUT CAPACITANCE

Input pin (o} f=1MHz, Voo = Vi= O V - - 16 pF

Output pin Co f=1MHz, Vo= Vi= OV - - 16 pF
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ELECTRICAL CHARACTERISTICS

1. DC Characteristics

Voo = 5V 5%, Vas = 0 V, Ta = 425°C

loos Static Vit = Voo, Vi = Vas - - 0.1 mA
Supply current

koo Operating - - (TBD) mA
H-level input voltage \ - 22 - Voo v
L-level input voltage ' - Vs - 0.8 v
H-level output voltage Vou low = =2 mA 4.0 -~ Voo A
L-level output voltage Vo foL = 3.2 mA Vis - 0.4 v
Input leakage current M Vi=0Vio Voo -10 - 10 HA
Output leakage current ho Vi=0Vito Vo -10 - 10 WA

2. AC Characteristics

1)} Timing requirements

Clock cycle

Clock pulse width t - 15 - - ns
Clock rise time t - - - 5 ns
Clock fall time 4 - - - 5 ns
Set-up time tw Pins NO to N9, DO 1o D7 15 - - ns
Hold time t Pins NO to N9, DO to D7 3 - - ns
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ELECTRICAL CHARACTERISTICS

2. AC Characteristics

2) Switching characteristics

Voo = § V5%, Vas = 0V, Ta = +25°C

Time from CLK to
ten R PO - - 35 ns
Q0 to Q9, ZDIV, and OVFL
Valid status delay time
toe Time trom OF to Q0 to Q9 - - 30 ns
Float status dalay time te Time from OF to Q0 to Q9 - - 30 ns
1. Low-level to high impedance transition delay 2. High-level to high impedance transition delay

High impedance to low-level transition delay

High impedance to High-level transition delay

R.

e

Measurement pin

Measurement pin

re

3. Low- to High-leve! transition delay
High-to Low-level transition delay

Measurement pin O—l
I C.

Load conditions:
R = 2kQ —
C. = 60pF (Pins ZDIV and OVFL)
65 pF (Pins Q0 to Q9)

11
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TIMING CHART

1. AC characteristics (1)

tw (1 b
t . ]
24V —
CLK 1svpl % ORRl ey / \
04V — 10% 10%
w
o W
NewNo 24V — WYYV LLLLLLLY LY
o700 04V —e vaunl X KXOOUOO0KE Xm0 XX000KRXRNXKXXX
- tovt
42V — 1
Q910 QO VALID VALID X X VALID
04V ——
e tm
B 42V —
VL 04V — 15V
a - 1
2. AC characteristics (2)
24V —
5 15V 15V
04V wem
e b
@y — . n il
Hi-Z a7V Hi-Z
Qo Q0 oAV — <XX1.5V OUTPUT 08V

12
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PACKAGE DIMENSIONS
DIP-40P-MO1
[ —2063* 3852401339
AAMAAAANAANANNAMRNNAN . = 15" MAx
543+.010
; 113.80£0.25
INDEX : .600{15.24)
pd
FEvEvATEvAvEvEvEvEGRvRvEvEvEvRvEvavavavadl
l os0? 20
—t {0.26£0.05)

— 0
11.271 059

T
'.195{4.96) MAX

‘!’,zx:;

TYP

m "
LEAD No. ! ”

0315(080)___

_118(3.00) MIN
| .080(2.29) | | 1002.54) | 018+.003 020051 MiIN Dimensions in
™ MAX . ‘ {0.46+0.08) inches (millimeters)
FPT-48P-M02
677+ 016
; 1172020400 -0 10612.70) MAX
' +.012 {MOUNTING HEIGHT)
4125603
12007030, Q- 002(0.05) MIN
35\[] 200010 u/“ . {(STAND OFF HEIGHT)
.. |
- :
= P
= == 535=.016
—x = {13.60+0.40)
= — 346(8 80}
= INDEX — REF
— b I
—x] = —
—= b

{91 006(0.16) ™ |

-006(0.15)

:
t

1

3

1

'
071012 1
1.80£030)
1]

1

1]

!

.
W ; 024(0.60}

+ 002 ~0.05
——006 002401573 8%

* .006(0 15)
MAX
02010 50) D in
MAX inches (millimeters)
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