






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Application Note 13

Rx+ Rx+
é‘ K
Rx- R
MANCHESTER 1K
ENCODER/DECODER
coLL 3—| co+
1K MICRO LINEAR
ML4651/ML4657
coLL 3— coL-
1K
Tt —9 = e
_%u(
Tx- 3 Tx-

Figure 2. DC Coupled Interface for DTE Card Application

The isolation and filter components for both transmit
and receive lines can all be integrated into one dip
package style module. One such product can be
obtained from Valor Electronics in San Diego. There are
several other manufacturers who have these products
available (refer to Figure 13 in the datasheet).

The output chokes shown in Figure 1 will pass any
differential signal but block common mode voltages.
Because Micro Linear’s 10Base-T transceivers have very
low common mode output voltage, this extra filtering
choke may not be needed. Good board layout will also
help.

5V

ENABLE

TO :
SQEN

ENABLE

/

(PIN 4 LINK TEST SQE TEST
DISABLE Jj)lSABLE
SQE Test Link Test SQEN Pin 4
Enable Enable 5V
Enable Disable 3.3V
Disable Enable ov
Disable Disable 1.2V

Figure 3. Mode Selection Circuit

External MAU

An external MAU design typically adds more LED
outputs for status indication and adds circuitry for
configuring the chip for SQE and Link Test options (See
Figure 12 of datasheet). The selection of SQE and Link
Test circuitry can be implemented in various ways. One
such option is to use two SPDT switches to produce
the proper voltage levels (Figure 3). The selected
voltage to the SQEN input pin (pin #4 for ML4652 and
ML4658) will internally configure the chip for the option
to activate SQE test or Link test.

AUI Driver Output

The output structure of the driver stage connecting to
the AUl is an open emitter type. The output is biased
at typically 4.2V when high and 3.6V when low. That is
a differential voltage of about +0.6V across a 78Q load
which calculates to about 7Z7mA output current during
transmission. A 360Q resistor at the output pin sets its
current at 11.7mA when high and 10mA when low. In
the case when the positive output is high, the current
(o) flowing out of its drive transistor is the sum of
77mA and 11.7mA (Figure 4). That means the current
flowing out of the negative output is 10mA minus
77mA. It then becomes apparent that the termination
resistance must be low enough as to not shut off either
of the output drive transistors but not too low as to
saturate the transistor and dissipate excessive power.

4.2v

11‘7m‘£3509

72
s

(Rx+ OR COL#)

ML465X q
$ TRANSMISSION
780 CABLE

AA
Vv

> 3.6V

10mA l% 360Q

A

(Rx- OR COL-)

Figure 4. AUI Driver Circuitry
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Packaging Information

Section 11

Package: J08 8-Pin Hermetic DIP ... ... . i 11
Package: P08  8-Pin Molded DIP .. ... ... .. i i i e 111
Package: S08  8-Pin SOIC .. ...t et ettt 11-2
Package: J14 14-Pin Hermetic DIP ... ...t 11-2
Package: P14  14-Pin Molded DIP ... ... ... i 11-3
Package: J16 16-Pin Hermetic DIP ... ... i i eieeenns 11-3
Package: P16 16-Pin Molded DIP ... ... .ottt eiiieees 11-4
Package: S16  16-Pin SOIC (NarrOW) . .......iiitiniiniiiiienneaniennennnenns 11-4
Package: STOBW 16-Pin SOIC ... ...ttt it 11-5
Package: )18 18-Pin Hermetic DIP ... ..o 11-5
Package: P18  18-Pin Molded DIP ... ... ..ottt 11-6
Package: ST8W 18-Pin SOIC ... ..ottt ittt et eaaees 11-6
Package: J20 20-Pin Hermetic DIP ... i i 1-7
Package: P20 20-Pin Molded DIP ... ... it 11-7
Package: Q20  20-Pin Molded Leaded PCC .........c.iiiiiiiiiiiiiiiiiiiiannnnn 11-8
Package: S20W 20-Pin SOIC ...ttt ittt eiii i e 11-8
Package: P22 22-Pin Molded DIP .. ... ittt e 11-9
Package: J24W 24-Pin Hermetic DIP ... .. .ottt 11-9
Package: J24N  24-Pin Hermetic Ceramic DIP (Narrow) .............ccciiivvinnnnn. 11-10
Package: P24W 24-Pin Molded DIP ... ittt 11-10
Package: P24N 24-Pin Molded DIP (Narrow) ...........ccoiiiiiiiiiiiniennnnn, 11-1
Package: S24W 24-Pin SOIC ...ttt it ittt ie e 11-11
Package: J28W 28-Pin Hermetic DIP ... . ..ottt iii e 11-12
Package: P28W 28-Pin Molded DIP ... ... .ottt 11-12
Package: Q28 28-Pin Molded Leaded PCC .........ccoiiiiiiiiiiiiiiniiieinnnn, 11-13
Package: S28W 28-Pin SOIC ... ..ottt e ieee s 11-13
Package: Q32  32-Pin Molded Leaded PCC ...........coiiiiiiiiiiiiiiiinnn, 11-14
Package: S32W 32-Pin SOIC ... .oiiniiii e 11-14
Package: ]J40 40-Pin Hermetic DIP ... i e 11-15
Package: P40  40-Pin Molded Plastic DIP ............ciiiiiiiiiiiiiiiiiiin... 11-15
Package: Q44  44-Pin Molded Leaded PCC .......iiiuiiiiiiiiiiiiiieiiennnn. 11-16
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PHYSICAL DIMENSIONS inches (millimeters)

Package: J08
8-Pin Hermetic DIP (CERDIP)

0.375/0.400
©9.52/10.16)
3 5
0275/0295
6.98/7.49)
¥ 1 4
| W8 - o
0.055/0.065
0.055/0.065 0.290/0.320
"‘ ™ .40/1.65) Tt
0.020/0.050
.508/1.2
0.200 ] MAX (0.508/127)
(5.08)
1 SEATING 0.008/0.012
0125 ? _ 0.008/0.012
Ba7 yMIN PLANE '4’3°/ B° -\ *0.203/0.305)
0.010
0.016/0.020 | ‘ - *‘ ~0.259™"N
0.406/0.508)
0.090/0.110
2.29/2.79)
Package: P08
8-Pin Molded DIP
03500370
8.8979.40)
g
3 5
0.240/0.260
6.09/6.60)
v 1 4
j - LJ
.050/04
’l *—0(323/?.22)5 0290/0.320
7.36/8.13)
0.020/0.050
0200 I 0.508/1.27) —
(5.08  MAX L
0125 SEATING o /130 0.0091/0.014
319 yMIN PUNE w3771 0.229/0.356)
ooie/002 || |t 0005
{0.406/0.559) ©.127)
0.090/0.110
©2.28/2.79)

& Micro Linear -1



PHYSICAL DIMENSIONS inches (millimeters)

Package: S08
8-Pin SOIC

.187/.198
(4.75/5.03)
l

(:280/.533)

011/.021 L. 018 MIN (457)
200353 ™~ ",l L« @PLCS)

.148/.159

050 + .008 148/.159

(127 £ 0.20) 3.76/4.04)

i .007/.010
.059/.070 177/ 254)
(1.50/1.79)
SEATING7 T 014/.037_
PLANE (355/.940)
.228/.246 246

15.7976.25)

NOTE 1: SEATING PLANE LEAD COPLANARITY .005 (0.127) (BOTTOM OF LEADS).

Package: )14
14-Pin Hermetic DIP (CERDIP)

0.750/0.785
(19.05/19.94)
) B e O e B B e B e B e |
14 8
0.265/0.310
(6.731/7.873)
1 7
| SN SN SN N R NN R SN Ry S
. 0.050/0.065
(1.27/1.65) 0.290/0.320
(7.36/8.13)
0.020/0.050
0.508/1.27)
0.200
.08 | MAX
0.125 | - SEATING 0.008/0.012
g™ | PLANE 0.203/0.305)

o016/0.022 §” ol 000 /|4,3°/13°

0.406/0. ~0.259)

(0.406/0.559) oosorome 29
(2.286/2.794)

-2 & Micro Linear



PHYSICAL DIMENSIONS inches (millimeters)

Package: P14
14-Pin Molded DIP

0.730/0.770
(18.542/19.558)

oM Qr

1 )
0.240/0.270 D
(6.096/6.858)

1 7

| SN [ SN Ry NN Ry SEN Ry SO gy NSy S )

. | 0.050/0.065
(1.27/1.65) 0.290/0.320
(7.36/8.13)
0.020/0.050
7 (0.508/1.27)
0.200
©.08) | MAX
S T I SEATING 0.008/0.014
0125 | PLANE .203/0.
a179) MIN (0.203/0.356)
0.010 /| 30/13°
1™ 0.259) e

0.016/0.022 |

(0.406/0.559) 0.090/0.110  MIN

(2.286/2.794)

Package: J16
16-Pin Hermetic DIP (CERDIP)

0.750/0.785
(19.05/19.99)
o Y o T s O e N s e O o |
1 9
0.265/0.310
(6.731/7.878)
1 8
| NN [y SUNND B N o | | S gy e
0.050/0.065
(1.270/1.651) 0.290/0320
6/8.13)
0.020/0.050
— (0.508/1.270)
0.200F
(5.08) SEATING 0.008/0.013
A PLANE 030
0.125 r (0.203/0.356)
MIN
(3.175) ¥
0.005 \/1‘/30,,30
0.016/0.022 0.090/0.110 0.127)
(0.406/0.559) (2.286/2.794)

_ _ . —
@& Micro Linear 13



PHYSICAL DIMENSIONS inches (millimeters)

Package: P16
16-Pin Molded DIP

0.730/0.770
(18.54/19.56)

B o O e N s B e O o B |
9

1
0.240/0.270
(6-10/6.858)
1 8
| NN R NN R Sy | | Ny m—
] |«osssiooss
39771650 0.290/0320
7.36/8.13)
0.020/0.050
0.508/1.270)
o20f L
08 SEATING 0.008/0.014
9, b
(2% Y 1 PLANE (0.203/0.356)
G173y '
bt L
m—f%‘% 0.090/0.110
-406/0. (2.286/2.794)
Package: S16

16-Pin SOIC (Narrow)

-384/.395
(9.75/10.04)

HAEAAAR

16 9
1 8

0117021 ’“E HUEE H,| L_ 018 MIN1457)
(280/.530) _,l L_ @PLC 181150

050 + .005
(1.27 + 0.20) (3.76/4.04)
le—»]

.007/.010

¥
CET imimimimm i) e
T R |
SEATING ] L _,l 014/.037
PLANE 228/.246 (.355/.940)

(5.79/6.25)

NOTE 1: SEATING PLANE LEAD COPLANARITY .005 (0.127) (BOTTOM OF LEADS).

14 - -
1 @, Micro Linear



PHYSICAL DIMENSIONS inches (millimeters)

Package: S16W
16-Pin SOIC (Wide)

.400/.414

(10.10/10.52)

AARAAR
16 9
1 8

2020 EHEEE HL

ELPEL 025 MIN

(304/.508) ™l ’\ > s ing @ PLES
050 & .008

127 £ 0.20)
(1.27 £ 0.20) .290/.301 |

" (7.36/7.65)

007/.015

.095/.106 (177/.381)
(2.41/2.70) L

=

SEATING 022/.042
PLANE t L -398/.412 "'”*(559/1.07)

(10.11/10.47)

NOTE 1: SEATING PLANE LEAD COPLANARITY .005 (0.127) (BOTTOM OF LEADS).

Package: J18
18-Pin Hermetic DIP (CERDIP)

.880/.915
(22.35/23.23)
[} 1 10
.285/.310
(7.24/7.87)
1 9
.050/.065
(1.27/1.65) 0.290/0.320
(7.36/8.13)
.020/.050
(510/1.27)
|
200 (5.08) MAX SEATING
PLANE .008/.012
a2 (:u7) MIN (:203/.356)
o /130
- / 3°/13
1&1@1
(:406/.559) 005 (1 27) MIN

.0%/.110

(2.29/2.79)

& Micro Linear
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PHYSICAL DIMENSIONS inches (millimeters)

Package: P18
18-Pin Molded DIP

915 (23.23) MAX——»{
42_7
(s 09/6. as)
050/.065
(1 27/1.65)
0.290/0.320
.020/.050 (7.36/8.13)
(:510/1.27)
200 sog MAX
ey SEATING
PLANE
25 (317) MIN T L/ R v
3°/13°
ek | )
(406 559’ 005 (1.27) MIN
.090/.011
(2.29/2.79)
Package: S18W
18-Pin SOIC (Wide)
.449/.463
14071176 ]
AARAAR
18 10
1
012/.020 LY L_
024 MIN
(304/.508) P e J L_ Ce10 MINy 4 PLCS)
o +.008
1.2

127 £ 0.20) | :290/.301

(7.36/7.65)

¥ .007/.015
095/.106 (177381
241/270 ¥ J L

) i T

SEATING 022/.042
PLANE l<_ M’.’“‘ (559/1.07)
{10.11/10.47)

NOTE 1: SEATING PLANE LEAD COPLANAKIﬁ .005 (0127) (BOTTOM OF LEADS).

008/.014
(-203/.356)

11-6 . .
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PHYSICAL DIMENSIONS inches millimeters)

Package: )20
20-Pin Hermetic DIP (CERDIP)

0.985
25.02
MAX
sl lslealelal
20 n
0.285/0.310
7.239/7.878)
1 10
0.290/0.320
0.200
G 08 7.366/8.128)
¥ 0.020/0.050
[ 1 (0.508/1.270)
0.008/0.012
} ¥ —»\\*(0:203/0.305)
\/ o 3°/13°
10.050/0.065 ‘
8% _’” {1.270/1.651) ‘ ._' @125 MIN
MIN 0.016/0.022 0.090/0.110
<_(0 406/0.559) (2.286/2.794)
Package: P20
20-Pin Molded DIP
1.020/1.040
25.91/2642)
o e B e B o O e OO e B e O s |
20 n
0.240/0270 |y
(6.096/6.858)
1 10
| U B SN R GHD G NN R S ) NN Ry SNS R SSN Ry SNy S
0.290/0.320
0.200 (7.366/8.128)
(5.08)
¥
0.020/0.050
I [ (0.50871.270 | \
SEATING 0.008/0.014
I PLANE -\l 0.203/0.356)
3°/13°
0.055/0.065 0.005 00 | |
(3 175) (1.397/1.651) 0129
MIN 0.016/0.022 0.090/0.110
0.406/0.559) (2.286/2.794)

T@L Micro Linear
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PHYSICAL DIMENSIONS inches (millimeters)

Package: Q20

20-Pin Molded Leaded PCC

(508) MIN,
0.050 + 0.005 SEENOTE1
| 20989 L 9,00
et | 027 012 (o 254) 0.025/0.045 g\ pyyis
\ THICK 0.635/1.143)
[ h T
d ) 506 s 0354 :* 13 (330)  ozwi0zs0
q b SQUARE -
q h ‘ ¢
oo v wo
0352 + 0.010 | 0.155/0.190 (2 206 MIN
8.941 £ 0.254) ' (3.937/4.826) '
SQUARE
NOTE: SEATING PLANE LEAD COPLANARITY .005".
Package: S20W
20-Pin SOIC (Wide)
,
.498/.512
{12.65/13.00)
HARARAARAAA
20 i
1 10
4 PLCS)
HHHHEHEHE HL‘:‘O M'N) @RS 2901301
012/.020 >l (7.36/7.65)
(304/.508) sos) 050 + .008 -«
(1.27 + 020) 007/.015
_0_9.51.‘9& (1777.381)
2.41/2.70)
SEATING = T .022/.042
PLANE (NOTE 1) _-398/.412 "7 [="559/1.07)
{10.11/10.47)

NOTE 1: SEATING PLANE LEAD COPLANARITY .005 (0.127) (BOTTOM OF LEADS).
NOTE 2: NOMINAL DIMENSIONS +0.005 (0.127) UNLESS OTHERWISE SPECIFIED.

-8 @ Micro Linear



PHYSICAL DIMENSIONS inches (millimeters)

Package: P22
22-Pin Molded DIP

1.120/1.140 ,
(28.45/28.96) l
oo rrar
22 12
) 0.340/0.370
(8.64/9.40)
1 1
| SN D [y SN N N RN S SN S | S -
0.055/0.065
(1.40/1.65)
0.200 .
0.200 0.390/0.420
f«g? 9.91/10.67)
0.020/0.050
I 0.51/1.27)
3 __{ SEATING
| | ? PLANE 0.008/0.014
(0.20/0.36)
30/13°
0.014/0.028 0.005 o
0425 0.36/0.71) 0.13)
a8 0.090/0.10  MIN.
(3.18) piddddiidiid
MIN. (2.29/2.79)
Package: J24W
24-Pin Hermetic DIP (CERDIP)
1.240/1.290
(31.50/32.77)
N o T s T e Y s N s Y s S s TN e N s O s OO e O s
24 13
>} 0.510/0.590
{12.95/14.99)
1 12
| S0 [ S [ SN Ry SO G SN G SNS [ SN R SN R SN G SN R SE Ry S |
0.200
(5.08) | 0.590/0.620 |
Mix (14.99/15.75)
0.020/0.055

0.008/0.012
(0.203/0.305)

T
b ' (0.508/1.397)
l SEATING
1 PLANE
0 010 u/

. 3°/13°

| < 0:050/0.065 ~—omg M
"~ {1.270/1.651)
(3 '75) |« 0.016/0.022 0.090/0.110
MIN T 0.406/0.559) "~ 2.286/2.79%)

119
%Mlcro Linear



PHYSICAL DIMENSIONS inches (millimeters)

Package: J24N
24-Pin Hermetic Ceramic DIP (Narrow)

1.240/1.290
(31.50/32.77)

s T e S s T e B s N e N s O e s N e O s B o |
24 13

0.285/0.310
(7.239/7.874)

1 12 L

| SND [y U iy W i NS [ N R S R A G R R SN R SN R S e |

0.200
(5.08) 0.290/0.320
MAX {7.366/8.128)
0.020/0.055
(o.sos/1.397)
0.008/0.012
SEATING {0.203/0.305)
PLANE )
0010
* |« .0:050/0.065 ~—0.259) N far3ense
0125 = {1.270/1.651)
3175 |« 0:016/0.022 | <« 0:090/0.110
MIN " 0.406/0.559) (2.286/2.79%)
Package: P24W
24-Pin Molded DIP (Wide)
\ 1.210/1.270
| (30.73/32.26)
s T o T e T e T e T e O e O e SO o N e O o B e |
24 13
0.540/0.570
(13.72/13.48)
1 12

| USSR SN g NN [y SN g NN Gy U GO [ USRS g Sy S iy s

0.200
10590/0.620
MAX (14.99/15.75)
i 0.020/0.050
(o 508/1.270)
SEATING
‘4— PLANE 0.008/0.014 _,)
I ] (0.203/0.356) |}
o/130
0.050/0.065 oso/o 065 —>| e 2910 N Sa| |3
(0.254)
(1.270/1.651)
(3 175) | 0.016/0.022 . . 0.090/0.110
MIN "~ 0.406/0.559) (2.286/2.794)

11-10 @ Micro Linear



PHYSICAL DIMENSIONS inches (millimeters)

Package: P24N
24-Pin Molded DIP (Narrow)

| 1.210/1.270
! (30.73/32.26)
o e B e S s B e O e T e O e O e O o O o B |
24 13 [}
0.240/0.270
6.096/6.858)
! 12 ¥
| SN G SN R G R SN R SN R S [ SN G SR Run SHD g S gy SN R S |
0.290/0.320
_:;23 (7.366/7.874)
N | —————>|
MAX
0.020/0.050
1 40 508/1.270)
0.008/0.014
SEATING {0.203/0.356)
l PLANE | P
| < 0.050/0.065 — (g ‘2’;2) MIN S| |33
0125 125 == {.270M.651)
(3 175) 0 016/0.022 — 0.090/0.110 090/0.110
MIN "~ (0.406/0.559) (2.286/2.794)
Package: S24W
24-Pin SOIC
.600/.614
{15.24/15.60)
AAAAAAAAAAA
24 13
1 12|
LR EEEELLER)
__”__ .012/.020 |« 025 MIN
(:305/.508) 1635 MIN) .290/.301
(4 PLCS.) (7.36/7.65)
.007/.015
(177/.381)
A sene L
} L PLANE 'r-
095/.106 050 + .005
2.41/270) .27 £ 0.20) 0.015/0.050
0.406 + 00]0 (0.38/1.25)

1031 £ 0.254)

NOTE 1: SEATING PLANE LEAD COPLANARITY .005 (0.127) (BOTTOM OF LEADS).

& Micro Linear -1



PHYSICAL DIMENSIONS inches (millimeters)

Package: J28W
28-Pin Hermetic DIP (CERDIP)

L 1.440/1.485 ,

| (36.58/37.72) |
[ o U U e U s O s O e N e (O e Y e N o O s O e O e Y s |

8 15
0.510/0.590
) (12.95/14.99)
1 14
| SN0 B S G N G S G S G G [ SN R SN R GND R SE Gy S R GO R GED Ry S |
0 200 0.590/0.620
MAX |l 0:590/0.620
os) (14.99/15.75)
0.020/0.050

(0.508/1.27) [ ]
{ S
?{::EJC 0.008/0.012
T — (0.203/0.305)
3°/13°

0.010

0.055/0.065_ ~— 0259 MIN Sy
(g.g; MIN (.39771.65) 0.090/0.110
0.016/0.020 (2.286/2.799)

0.406/0.508)

Package: P28W
28-Pin Molded DIP

1.410/1.470 -
(35.81/37.33)
§ T e T e W o O e SO e T e T e TS s W s Y s Y s N s OO s |
T 15
0.540/0.570
) (13.72/14.28)
1 14
JL U S R R S R S Ry i G S R S R S R S R S R R S s gy e
0.200 0o 0.590/0.620
(s,oa) {14.99/15.75)
0.020/0.050
(o 0.508/1.27) [ \ |
35’22?0 0.008/0.014
f —»\\*" (0.203/0.356)
0010 3°/13°
X TS 1
|<- 0.050/0.065 0259 N g
.2771.651)
0090/0 110
_, 0.090/0.110
(3 175) _0.016/0.022 (2.286/2.794)

10.406/0.559)

1-12 & Micro Linear



PHYSICAL DIMENSIONS inches (millimeters)

Package: Q28
28-Pin Molded Leaded PCC

(0.889) RAD'

0.050 + 0.005
(1.270 + 0.127)
PIN 1—\

d ! T ! !
] P v 013 (330)  0.390/0.430
qd b 0.45010.010 = (E 3900430
g b (11.43£0.254) [} (9.906/10.92)
q h sQ BC OF
d h ’ BEND RADII
d b l t
guuvguouooo _ __—— 1
0.490 £ 0.012 0.155/0.190
e = LS 3.937/4.826
<= (2.4510.305 (0 090 )
sQ.
2.286) MIN
020 MIN
> 1= (508)
NOTE: SEATING PLANE LEAD COPLANARITY 0.005.
Package: S28W
28-Pin SOIC
699/.713
7.75/18.11)
28 15
1 1u
012/.020 024 MIN
(305/.508) <1609 MIN) 0294 + 0,010
YR, @PLCS) 7.47 £ 0.25)
J 0077015 [
177/.381)
[ TAAAAD  seanin
f PLANE 'r‘
-095/.106 .050 =+ .005
2.41/2.70) 127 £ 0.20) 022/.042
(559/1.07)
.398/.412
10.11/10.47)

NOTE 1 SEATING PLANE LEAD COPLANARITY .005 (0.127) (BOTTOM OF LEADS).

@ Micro Linear 1-13



PHYSICAL DIMENSIONS inches (millimeters)

Package: Q32
32-Pin Molded Leaded PCC

050 + .005 20 (008)
<27+ a2 NOM
PIN 1
: | T ]
g d Yo (320
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NOTE 1: SEATING PLANE LEAD COPLANARITY .005 (0.127) (BOTTOM OF LEADS).
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PHYSICAL DIMENSIONS inches (millimeters)

Package:
40-Pin Hermetic DIP (CERDIP)
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PHYSICAL DIMENSIONS inches (millimeters)

Package: Q44
44-Pin Molded Leaded PCC
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NOTE:
1. SEATING PLANE LEAD COPLANARITY +.005
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