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NCV7728/D

NCV7728

Hex Half-Bridge Driver
The NCV7728 is a Hex Half−Bridge Driver with protection features

designed specifically for automotive and industrial motion control
applications. The NCV7728 has independent controls and diagnostics.
The device can be operated in forward, reverse, brake, and Cge Dr6h
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441.411 610.696 52.441 .39685 re
f
q
116.686 0 0 106.016 397.757 631.672 cm
/Im1 Do
Q
0 0 0 scn
q 1 0 0 1 449.235 555.591 cm 0 0 m
21.94 12.643 l
22.394 14.287 l
22.394 14.627 l
21.94 16.157 l
8.22 24.094 l
-13.72 11.395 l
-14.173 9.865 l
-14.173 9.524 l
-13.72 7.88 l
f*
Q
/Cs6 CS 0 0 0 SCN
.227 w 
q 1 0 0 1 449.235 555.591 cm 0 0 m
21.94 12.643 l
S
Q
0 G
q 1 0 0 1 471.175 568.233 cm 0 0 m
.454 1.644 l
.454 1.984 l
0 3.515 l
S
Q
/Cs6 CS 0 0 0 SCN
q 1 0 0 1 471.175 571.748 cm 0 0 m
-13.72 7.937 l
-35.66 -4.762 l
S
Q
0 G
q 1 0 0 1 435.515 566.986 cm 0 0 m
-.454 -1.531 l
-.454 -1.871 l
0 -3.515 l
S
Q
/Cs6 CS 0 0 0 SCN
q 1 0 0 1 435.515 563.471 cm 0 0 m
13.72 -7.88 l
S
Q
1 G
q 1 0 0 1 435.231 565.342 cm 0 0 m
14.003 -8.05 l
S 1 0 0 1 35.943 6.406 cm 0 0 m
-21.94 -12.699 l
-35.66 -4.762 l
S 1 0 0 1 -21.94 -14.457 cm 0 0 m
22.394 12.926 l
S 1 0 0 1 -.855 3.324 cm 0 0 m
-.072 .063 -.11 .134 -.108 .205 c
-.104 .424 .255 .596 .693 .587 c
1.131 .579 1.483 .395 1.479 .176 c
1.475 -.043 1.116 -.214 .678 -.206 c
.399 -.201 .141 -.123 0 0 c
S 1 0 0 1 .855 -3.664 cm 0 0 m
22.394 12.926 l
S 1 0 0 1 -14.003 8.107 cm 0 0 m
14.003 -8.107 l
S 1 0 0 1 14.003 -6.009 cm 0 0 m
0 -3.458 l
S
Q
/Cs6 CS 0 0 0 SCN
q 1 0 0 1 434.835 565.625 cm 0 0 m
0 .624 l
S 1 0 0 1 -1.644 .51 cm 0 0 m
.057 -.34 l
S 1 0 0 1 2.381 .283 cm 0 0 m
-.51 .283 l
S 1 0 0 1 -.057 -.283 cm 0 0 m
-.454 .227 l
S 1 0 0 1 -2.268 -.34 cm 0 0 m
1.191 -.453 l
S 1 0 0 1 -.057 .34 cm 0 0 m
1.191 -.454 l
S 1 0 0 1 1.361 -.34 cm 0 0 m
0 .624 l
S 1 0 0 1 -1.361 .34 cm 0 0 m
.057 -.34 l
S 1 0 0 1 1.361 -.34 cm 0 0 m
-.057 -.113 l
-.17 -.113 l
S 1 0 0 1 .283 -.17 cm 0 0 m
0 -.151 -.052 -.266 -.144 -.32 c
-.211 -.358 -.296 -.362 -.388 -.332 c
S 1 0 0 1 0 .624 cm 0 0 m
0 .071 .025 .125 .068 .15 c
.11 .174 .167 .169 .227 .135 c
S 1 0 0 1 -.283 .17 cm 0 0 m
0 .152 .052 .267 .145 .32 c
.241 .376 .374 .36 .51 .276 c
S 1 0 0 1 1.191 .624 cm 0 0 m
h
S 1 0 0 1 -1.871 -.51 cm 0 0 m
.68 -.284 l
S 1 0 0 1 1.871 .51 cm 0 0 m
-.227 .057 l
-.397 .057 l
S 1 0 0 1 -1.871 -.51 cm 0 0 m
-.68 -.397 l
S 1 0 0 1 1.531 -.794 cm 0 0 m
-.68 -.397 l
S 1 0 0 1 -.057 1.361 cm 0 0 m
-.624 -.34 l
S 1 0 0 1 -.227 .397 cm 0 0 m
.057 -.34 l
S 1 0 0 1 1.984 .454 cm 0 0 m
-.113 .057 l
S 1 0 0 1 -1.928 -.794 cm 0 0 m
.113 -.057 l
S 1 0 0 1 -.057 .34 cm 0 0 m
.68 -.283 l
S 1 0 0 1 1.361 .113 cm 0 0 m
0 .113 l
S 1 0 0 1 -1.361 -.113 cm 0 0 m
099 -.05780 m
1 0 0 11 -.283 .17 cm 0 0 m
0 .152 .052 .267 .145 .32 c
.241 .376 .374 .36 .51 .276 c
36133.871 E.34.14m 02436.332 c
S 1 0 0 1 0 .6275 .32 c
.241 .376 .37413 cm0284 l
S 1 0 0 1 1.871 .275 .32 c
.24194 cm 0 0 m
-.68 -.397 l
S  .275 .32 c
.24194 cm 0 0 m
-.68 -.39m 0 0
S 1 0 0 1 1.361 .113436.332 c
S 1 0 0 4 l
S.51 cm 0 0 m
-.397 cm 0 0 m
.057 -.34 l8436133.871 E.34.112.9261m 0 0 m
.113 -.04 .37068 .15 c
.11 .11m 0 0 0 m5 cm 0 038099 -.040 0 865 l
-.1 0 0 .1747l
-. 0 0421 m
0 .152 .052 24l
-7371 cm 0 0 m
-.397 cm 0 0 m
.057 -.34 l8436133.871 E.34.14m 02436.332 c
S 1 0 0 1 0 .6275 .32 c
.241 .376 .37413 cm0284 l
S 1 0 0 1 1.871 .275 .32 c
.2419227 .057 l
-.397 .057 l
S  .275 .32 c
.2419227 .057 l
-.397 .05m 0 0
S 1 0 0 1 1.30794 cm 0 0 m
.113 -.04 l
S.51 cm 0 0 m
-.397 cm 0 0 m
.057 -.34 l8436133.871 E.34.11.361 -1m 0 0 m
.113 -.057 l
S68 .15 c
.11 .11m 0 0 0 m5 cm 0 0381099 -.040 0 86540 0491 -.28347317 cm 389 m
0 .152 .052 24l
-681 cm 0 0 m
-.397 cm 0 0 m
.057 -.34 l84361 1 0 0 1 -.22 -.794 cm 0 0 m
.113 -.0
h
S 1 0 0 1 -1.871 .376 .37413 cm8 -.284 l
S 1 0 0 1 1.871 .51 cm 0 0 m
-.4 cm 0057 l
-.397 .057 l
S  .275 .32 c
.24194 cm 0 0 m
-.68 -.39m 0 0
S 1 0 0 1 1.361 .11343m 0 0 m
.113 -.04 l
S 1 0 0 1 -.227 .397 cm 0 0 m
.057 -.34 l84361 1 0 0 1 -.22 12.9261m 0 0 m
.113 -.04 .370 1 0 0 1 -.057 .34 cm0 0 m5 cm 0 038099 -.040 0 865 l
-.1 0 0 .1747l
-. 0 0421 m
0 .152 .052 24l
-7371 cm 0 0 m
-.397 cm 0 0 m
.057 -.34 l84361 1 0 0 1 -.22 -.794 cm 0 0 m
.113 -.0
h
S 1 0 0 1 -1.871 .376 .37413 cm8 -.284 l
S 1 0 0 1 1.871 .51 cm 0 0 m
-.227 .057 l
-.397 .057 l
S  .275 .32 c
.2419227 .057 l
-.397 .05m 0 0
S 1 0 0 1 1.30794 cm 0 0 m
.113 -.04 l
S 1 0 0 1 -.227 .397 cm 0 0 m
.057 -.34 l84361 1 0 0 1 -.22 282.9261m 0 0 m
.113 -.057 l
S 1 0 0 1 -.057 .34 cm0 0 m5 cm 0 038099 -.040 0 8651 0 4891 -.28347317 cm 389 m
0 .152 .052 24l
-7371 cm 0 0 m
-.397 cm 0 0 m
.057 -.34 l8436133.871 E.34.14m 02436.332 c
S 1 0 0 1 0 .6275 .32 c
.241 .376 .37413 cm8 -.284 l
S 1 0 0 1 1.871 .275 .32 c
.24194 cm 0 0 m
-.68 -.397 l
S  .145 .32 c
.241.4 cm 0057 l
-.397 .05m 0 0
S 1 0 0 1 1.361 .113436.332 c
S 1 0 0 4 l
S 1 0 0 1 -.227 .397 cm 0 0 m
.057 -.34 l84361 1 0 0 1 -.22 12.92657 l
-.397 .057 4 .370 1 0 0 1 -.057 .34 cm0 0 m5 cm 0 038099 -.040 0 8 
  .227 .481 .336 .477 .452 .421 c
S 1 0 0 1 1.247 .737 cm 0 0 m
-.113 .057 l
S 1 0 0 1 -1.984 -.51 cm 0 0 m
.624 -.283 l
S 1 0 0 1 1.871 .567 cm 0 0 m
-.17 .057 l
-.34 0 l
S 1 0 0 1 -1.871 -.567 cm 0 0 m
-.68 -.34 l
S 1 0 0 1 1.531 .567 cm 0 0 m
-.68 -.34 l
S 1 0 0 1 -.34 .113 cm 0 0 m
0 -.283 l
S 1 0 0 1 1.984 .51 cm 0 0 m
-.113 .057 l
S 1 0 0 1 -1.984 -.51 cm 0 0 m
.283 -.113 l
S 1 0 0 1 1.361 .17 cm 0 0 m
0 .113 l
0 .265 .052 .38 .145 .434 c
.241 .489 .374 .473 .51 .389 c
S 1 0 0 1 1.247 .737 cm 0 0 m
-.113 0 l
S 1 0 0 1 -1.984 -.51 cm 0 0 m
.68 -.283 l
S 1 0 0 1 1.871 .51 cm 0 0 m
-.17 .113 l
-.34 .057 l
S 1 0 0 1 -1.871 -.51 cm 0 0 m
-.624 -.397 l
S 1 0 0 1 1.531 .567 cm 0 0 m
-.624 -.34 l
S 1 0 0 1 -.34 .113 cm 0 0 m
.057 -.283 l
S 1 0 0 1 1.984 .51 cm 0 0 m
-.113 .057 l
S 1 0 0 1 -1.984 -.51 cm 0 0 m
.283 -.113 l
S 1 0 0 1 1.417 .113 cm 0 0 m
0 .17 l
0 .322 .052 .437 .145 .49 c
.227 .538 .336 .533 .452 .477 c
S 1 0 0 1 1.247 .737 cm 0 0 m
-.113 .057 l
S 1 0 0 1 -1.984 -.454 cm 0 0 m
.624 -.283 l
S 1 0 0 1 1.871 .51 cm 0 0 m
-.17 .057 l
-.34 .057 l
S 1 0 0 1 -1.871 -.51 cm 0 0 m
-.68 -.397 l
S 1 0 0 1 1.531 .567 cm 0 0 m
-.68 -.397 l
S 1 0 0 1 -.34 .113 cm 0 0 m
0 -.284 l
S 1 0 0 1 1.928 .454 cm 0 0 m
-.057 .057 l
S 1 0 0 1 -1.928 -.454 cm 0 0 m
.283 -.113 l
S 1 0 0 1 1.361 .113 cm 0 0 m
0 .113 l
S 1 0 0 1 0 .113 cm 0 0 m
0 .152 .052 .267 .145 .32 c
.241 .376 .374 .36 .51 .275 c
S 1 0 0 1 1.247 .624 cm 0 0 m
-.113 .057 l
S 1 0 0 1 -1.984 -.51 cm 0 0 m
.68 -.227 l
S 1 0 0 1 1.871 .567 cm 0 0 m
-.17 .057 l
-.34 .057 l
S 1 0 0 1 -1.871 -.567 cm 0 0 m
-.624 -.34 l
S 1 0 0 1 1.531 .624 cm 0 0 m
-.624 -.397 l
S 1 0 0 1 -.34 .113 cm 0 0 m
.057 -.283 l
S 1 0 0 1 1.984 .454 cm 0 0 m
-.113 .057 l
S 1 0 0 1 -1.984 -.454 cm 0 0 m
.34 -.17 l
S 1 0 0 1 1.417 .113 cm 0 0 m
0 .113 l
0 .265 .052 .38 .145 .434 c
.227 .481 .336 .477 .452 .421 c
S 1 0 0 1 1.247 .737 cm 0 0 m
-.113 .057 l
S 1 0 0 1 -1.984 -.51 cm 0 0 m
.68 -.283 l
S 1 0 0 1 1.871 .567 cm 0 0 m
-.17 .057 l
-.34 0 l
S 1 0 0 1 -1.871 -.567 cm 0 0 m
-.68 -.34 l
S 1 0 0 1 1.531 .567 cm 0 0 m
-.68 -.34 l
S 1 0 0 1 -.34 .113 cm 0 0 m
.057 -.283 l
S 1 0 0 1 1.984 .51 cm 0 0 m
-.113 .057 l
S 1 0 0 1 -1.984 -.51 cm 0 0 m
.284 -.113 l
S 1 0 0 1 1.361 .17 cm 0 0 m
0 .113 l
S 1 0 0 1 0 .113 cm 0 0 m
0 .152 .052 .267 .145 .321 c
.242 .376 .374 .36 .51 .276 c
S 1 0 0 1 1.247 .624 cm 0 0 m
-.113 0 l
S 1 0 0 1 -1.984 -.51 cm 0 0 m
.68 -.283 l
S 1 0 0 1 1.871 .51 cm 0 0 m
-.17 .113 l
-.34 .057 l
S 1 0 0 1 -1.871 -.51 cm 0 0 m
-.624 -.397 l
S 1 0 0 1 1.531 .567 cm 0 0 m
-.624 -.397 l
S
Q
1 g
q 1 0 0 1 452.75 554.173 cm 0 0 m
.624 .34 l
.68 .624 l
-.51 1.531 l
-1.005 2.132 -.233 2.433 -1.191 3.345 c
-2.154 3.912 l
-2.778 3.515 l
-2.778 3.232 l
-1.814 2.665 l
-1.701 2.494 l
-1.587 2.268 l
-1.587 1.644 l
-1.474 1.247 l
-1.191 .85 l
f*
Q
q 1 0 0 1 452.75 554.173 cm 0 0 m
.624 .34 l
.68 .624 l
-.51 1.531 l
-1.005 2.132 -.233 2.433 -1.191 3.345 c
-2.154 3.912 l
-2.778 3.515 l
S
Q
0 G
q 1 0 0 1 449.972 557.688 cm 0 0 m
0 -.283 l
S
Q
/Cs6 CS 0 0 0 SCN
q 1 0 0 1 449.972 557.405 cm 0 0 m
.964 -.567 l
1.077 -.737 l
1.191 -.964 l
1.191 -1.587 l
1.304 -1.984 l
1.587 -2.381 l
2.778 -3.232 l
S 1 0 0 1 2.835 -2.948 cm 0 0 m
-.057 -.283 l
S 1 0 0 1 -2.835 3.232 cm 0 0 m
.964 -.567 l
S 1 0 0 1 2.835 -3.232 cm 0 0 m
-1.191 .85 l
S 1 0 0 1 -1.417 1.247 cm 0 0 m
0 .567 l
S 1 0 0 1 0 0 cm 0 0 m
.057 -.227 l
.227 -.397 l
S 1 0 0 1 0 .567 cm 0 0 m
0 .152 -.052 .328 -.145 .489 c
-.228 .634 -.338 .756 -.455 .835 c
S 1 0 0 1 2.041 -1.474 cm 0 0 m
-.057 -.283 l
S 1 0 0 1 0 0 cm 0 0 m
-.624 -.34 l
S
Q
q 1 0 0 1 454.564 555.25 cm 0 0 m
.68 .34 l
.737 .624 l
-.454 1.531 l
-.624 1.701 l
-.68 1.871 l
-.68 2.495 l
-.68 2.646 -.732 2.822 -.825 2.983 c
-.908 3.128 -1.018 3.25 -1.135 3.329 c
-1.134 3.345 l
-2.098 3.912 l
-2.778 3.515 l
-2.778 3.175 l
-1.814 2.665 l
-1.644 2.495 l
-1.587 2.268 l
-1.587 1.644 l
-1.587 1.492 -1.535 1.317 -1.442 1.155 c
-1.36 1.013 -1.252 .892 -1.137 .813 c
-1.134 .85 l
f*
Q
q 1 0 0 1 454.564 555.25 cm 0 0 m
.68 .34 l
.737 .624 l
-.454 1.531 l
-.624 1.701 l
-.68 1.871 l
-.68 2.495 l
-.68 2.646 -.732 2.822 -.825 2.983 c
-.908 3.128 -1.018 3.25 -1.135 3.329 c
-1.134 3.345 l
-2.098 3.912 l
-2.778 3.515 l
S
Q
0 G
q 1 0 0 1 451.786 558.765 cm 0 0 m
0 -.34 l
S
Q
/Cs6 CS 0 0 0 SCN
q 1 0 0 1 451.786 558.425 cm 0 0 m
.964 -.51 l
1.134 -.68 l
1.191 -.907 l
1.191 -1.531 l
1.191 -1.682 1.243 -1.858 1.336 -2.019 c
1.418 -2.161 1.526 -2.282 1.641 -2.361 c
1.644 -2.324 l
2.778 -3.175 l
S 1 0 0 1 2.835 -2.891 cm 0 0 m
-.057 -.283 l
S 1 0 0 1 -2.835 3.232 cm 0 0 m
.964 -.567 l
S 1 0 0 1 2.835 -3.232 cm 0 0 m
-1.191 .85 l
S 1 0 0 1 -1.361 1.191 cm 0 0 m
0 .624 l
S 1 0 0 1 0 0 cm 0 0 m
.057 -.17 l
.17 -.34 l
S 1 0 0 1 0 .624 cm  
  0 0 m
0 .152 -.052 .328 -.145 .489 c
-.242 .657 -.374 .794 -.511 .869 c
S 1 0 0 1 2.041 -1.474 cm 0 0 m
-.057 -.284 l
S 1 0 0 1 0 0 cm 0 0 m
-.68 -.34 l
S
Q
q 1 0 0 1 456.435 556.271 cm 0 0 m
.624 .397 l
.68 .68 l
-.51 1.531 l
-.624 1.701 l
-.68 1.928 l
-.68 2.495 l
-.68 2.646 -.732 2.822 -.825 2.983 c
-.922 3.151 -1.054 3.289 -1.191 3.363 c
-1.191 3.345 l
-2.154 3.912 l
-2.778 3.572 l
-2.778 3.232 l
-1.814 2.665 l
-1.701 2.495 l
-1.587 2.324 l
-1.587 1.701 l
-1.587 1.701 l
-1.587 1.549 -1.535 1.373 -1.442 1.212 c
-1.373 1.092 -1.285 .987 -1.19 .91 c
-1.191 .907 l
f*
Q
q 1 0 0 1 456.435 556.271 cm 0 0 m
.624 .397 l
.68 .68 l
-.51 1.531 l
-.624 1.701 l
-.68 1.928 l
-.68 2.495 l
-.68 2.646 -.732 2.822 -.825 2.983 c
-.922 3.151 -1.054 3.289 -1.191 3.363 c
-1.191 3.345 l
-2.154 3.912 l
-2.778 3.572 l
S
Q
0 G
q 1 0 0 1 453.657 559.843 cm 0 0 m
0 -.34 l
S
Q
/Cs6 CS 0 0 0 SCN
q 1 0 0 1 453.657 559.502 cm 0 0 m
.964 -.567 l
1.077 -.737 l
1.191 -.907 l
1.191 -1.531 l
1.191 -1.531 l
1.191 -1.682 1.243 -1.859 1.336 -2.02 c
1.405 -2.139 1.493 -2.244 1.588 -2.322 c
1.587 -2.324 l
2.778 -3.232 l
S 1 0 0 1 2.835 -2.948 cm 0 0 m
-.057 -.284 l
S 1 0 0 1 -2.835 3.288 cm 0 0 m
.964 -.567 l
S 1 0 0 1 2.835 -3.288 cm 0 0 m
-1.191 .907 l
S 1 0 0 1 -1.417 1.247 cm 0 0 m
0 .624 l
S 1 0 0 1 0 0 cm 0 0 m
.057 -.17 l
.227 -.34 l
S 1 0 0 1 0 .624 cm 0 0 m
0 .152 -.052 .328 -.145 .489 c
-.228 .633 -.338 .756 -.455 .835 c
S 1 0 0 1 2.041 -1.474 cm 0 0 m
-.057 -.284 l
S 1 0 0 1 0 0 cm 0 0 m
-.624 -.397 l
S
Q
q 1 0 0 1 458.249 557.348 cm 0 0 m
.68 .397 l
.737 .68 l
-.454 1.531 l
-.624 1.701 l
-.68 1.928 l
-.68 2.494 l
-.68 2.646 -.732 2.821 -.825 2.982 c
-.908 3.127 -1.018 3.249 -1.135 3.328 c
-1.134 3.345 l
-2.098 3.912 l
-2.778 3.515 l
-2.778 3.232 l
-1.814 2.665 l
-1.644 2.494 l
-1.587 2.268 l
-1.587 1.701 l
-1.587 1.701 l
-1.587 1.549 -1.535 1.373 -1.442 1.212 c
-1.359 1.068 -1.249 .946 -1.133 .867 c
-1.134 .85 l
f*
Q
q 1 0 0 1 458.249 557.348 cm 0 0 m
.68 .397 l
.737 .68 l
-.454 1.531 l
-.624 1.701 l
-.68 1.928 l
-.68 2.494 l
-.68 2.646 -.732 2.821 -.825 2.982 c
-.908 3.127 -1.018 3.249 -1.135 3.328 c
-1.134 3.345 l
-2.098 3.912 l
-2.778 3.515 l
S
Q
0 G
q 1 0 0 1 455.471 560.863 cm 0 0 m
0 -.283 l
S
Q
/Cs6 CS 0 0 0 SCN
q 1 0 0 1 455.471 560.58 cm 0 0 m
.964 -.567 l
1.134 -.737 l
1.191 -.964 l
1.191 -1.531 l
1.191 -1.531 l
1.191 -1.682 1.243 -1.859 1.336 -2.02 c
1.419 -2.164 1.529 -2.286 1.645 -2.365 c
1.644 -2.381 l
2.778 -3.232 l
S 1 0 0 1 2.835 -2.948 cm 0 0 m
-.057 -.283 l
S 1 0 0 1 -2.835 3.232 cm 0 0 m
.964 -.51 l
S 1 0 0 1 2.835 -3.232 cm 0 0 m
-1.191 .907 l
S 1 0 0 1 -1.361 1.247 cm 0 0 m
0 .624 l
S 1 0 0 1 0 0 cm 0 0 m
.057 -.227 l
.17 -.34 l
S 1 0 0 1 0 .624 cm 0 0 m
-.17 .453 l
-.51 .85 l
S 1 0 0 1 2.041 -1.474 cm 0 0 m
-.057 -.283 l
S 1 0 0 1 0 0 cm 0 0 m
-.68 -.397 l
S
Q
q 1 0 0 1 460.12 558.425 cm 0 0 m
.624 .34 l
.68 .624 l
-.51 1.531 l
-1.005 2.132 -.233 2.433 -1.191 3.345 c
-2.154 3.912 l
-2.778 3.515 l
-2.778 3.232 l
-1.814 2.665 l
-1.701 2.495 l
-1.587 2.268 l
-1.587 1.644 l
-1.474 1.247 l
-1.191 .85 l
f*
Q
q 1 0 0 1 460.12 558.425 cm 0 0 m
.624 .34 l
.68 .624 l
-.51 1.531 l
-1.005 2.132 -.233 2.433 -1.191 3.345 c
-2.154 3.912 l
-2.778 3.515 l
S
Q
0 G
q 1 0 0 1 457.342 561.94 cm 0 0 m
0 -.283 l
S
Q
/Cs6 CS 0 0 0 SCN
q 1 0 0 1 457.342 561.657 cm 0 0 m
.964 -.567 l
1.077 -.737 l
1.191 -.964 l
1.191 -1.587 l
1.304 -1.984 l
1.587 -2.381 l
2.778 -3.232 l
S 1 0 0 1 2.835 -2.948 cm 0 0 m
-.057 -.284 l
S 1 0 0 1 -2.835 3.231 cm 0 0 m
.964 -.567 l
S 1 0 0 1 2.835 -3.231 cm 0 0 m
-1.191 .85 l
S 1 0 0 1 -1.417 1.247 cm 0 0 m
0 .567 l
S 1 0 0 1 0 0 cm 0 0 m
.057 -.227 l
.227 -.397 l
S 1 0 0 1 0 .567 cm 0 0 m
0 .152 -.052 .327 -.145 .488 c
-.228 .633 -.338 .755 -.455 .834 c
S 1 0 0 1 2.041 -1.474 cm 0 0 m
-.057 -.283 l
S 1 0 0 1 0 0 cm 0 0 m
-.624 -.34 l
S
Q
q 1 0 0 1 461.934 559.502 cm 0 0 m
.68 .34 l
.737 .624 l
-.454 1.531 l
-.624 1.701 l
-.68 1.871 l
-.68 2.494 l
-.68 2.646 -.732 2.822 -.825 2.983 c
-.908 3.127 -1.018 3.25 -1.135 3.329 c
-1.134 3.345 l
-2.098 3.912 l
-2.778 3.515 l
-2.778 3.175 l
-1.814 2.665 l
-1.644 2.494 l
-1.587 2.268 l
-1.587 1.644 l
-1.587 1.492 -1.535 1.316 -1.442 1.155 c
-1.36 1.013 -1.252 .892 -1.137 .813 c
-1.134 .85 l
f*
Q
q 1 0 0 1 461.934 559.502 cm 0 0 m
.68 .34 l
.737 .624 l
-.454 1.531 l
-.624 1.701 l
-.68 1.871 l
-.68 2.494 l
-.68 2.646 -.732 2.822 -.825 2.983 c
-.908 3.127 -1.018 3.25 -1.135 3.329 c
-1.134 3.345 l
-2.098 3.912 l
-2.778 3.515 l
S
Q
0 G
q 1 0 0 1 459.156 563.017 cm 0 0 m
0 -.34 l
S
Q
/Cs6 CS 0 0 0 SCN
q 1 0 0 1 459.156 562.677 cm 0 0 m
.964 -.51 l
1.134 -.68 l
1.191 -.907 l
1.191 -1.531 l
1.191 -1.683 1.243 -1.859 1.336 -2.02 c
1.418 -2.162 1.526 -2.283 1.641 -2.362 c
1.644 -2.324 l
2.778 -3.175 l
 
  S 1 0 0 1 2.835 -2.891 cm 0 0 m
-.057 -.283 l
S 1 0 0 1 -2.835 3.231 cm 0 0 m
.964 -.567 l
S 1 0 0 1 2.835 -
  -.737 2.646 -.789 2.822 -.882 2.983 c
-.965 3.128 -1.075 3.25 -1.192 3.329 c
-1.191 3.345 l4.4
  2.041 0 l
S 1 0 0 1 0 2.041 cm 0 0 m
2.041 0 l
S 1 0 0 1 0 3.912 cm 0 0 m
0 -9.014 l
S 1 0 0 1 -59.301 0 cm 0 0 m
0 -9.014 l
S 1 0 0 1 0 -3.912 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 -2.041 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 -3.061 cm 0 0 m
-2.041 0 l
-2.041 9.014 l
S 1 0 0 1 5.556 9.014 cm 0 0 m
0 -9.014 l
S 1 0 0 1 0 -3.912 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -2.041 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -3.061 cm 0 0 m
-1.984 0 l
-1.984 9.014 l
S 1 0 0 1 5.556 9.014 cm 0 0 m
0 -9.014 l
S 1 0 0 1 0 -3.912 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -2.041 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -3.061 cm 0 0 m
-1.984 0 l
-1.984 9.014 l
S 1 0 0 1 5.613 9.014 cm 0 0 m
0 -9.014 l
S 1 0 0 1 0 -3.912 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 -2.041 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 -3.061 cm 0 0 m
-2.041 0 l
-2.041 9.014 l
S 1 0 0 1 5.556 9.014 cm 0 0 m
0 -9.014 l
S 1 0 0 1 0 -3.912 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -2.041 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -3.061 cm 0 0 m
-1.984 0 l
-1.984 9.014 l
S 1 0 0 1 3.572 9.014 cm 0 0 m
0 -9.014 l
2.041 -9.014 l
S 1 0 0 1 2.041 -5.953 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 2.041 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 3.912 cm 0 0 m
0 -9.014 l
S 1 0 0 1 0 33.392 cm 0 0 m
0 9.014 l
S 1 0 0 1 0 3.855 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 2.098 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 3.061 cm 0 0 m
-2.041 0 l
-2.041 -9.014 l
S 1 0 0 1 -7.597 -9.014 cm 0 0 m
0 9.014 l
1.984 9.014 l
S 1 0 0 1 1.984 5.953 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -2.098 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -3.855 cm 0 0 m
0 9.014 l
S 1 0 0 1 -7.597 0 cm 0 0 m
0 9.014 l
2.041 9.014 l
S 1 0 0 1 2.041 5.953 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 -2.098 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 -3.855 cm 0 0 m
0 9.014 l
S 1 0 0 1 -7.597 0 cm 0 0 m
0 9.014 l
1.984 9.014 l
S 1 0 0 1 1.984 5.953 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -2.098 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -3.855 cm 0 0 m
0 9.014 l
S 1 0 0 1 -7.54 0 cm 0 0 m
0 9.014 l
1.984 9.014 l
S 1 0 0 1 1.984 5.953 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -2.098 cm 0 0 m
-1.984 0 l
S 1 0 0 1 0 -3.855 cm 0 0 m
0 9.014 l
S 1 0 0 1 -7.597 0 cm 0 0 m
0 9.014 l
2.041 9.014 l
S 1 0 0 1 2.041 5.953 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 -2.098 cm 0 0 m
-2.041 0 l
S 1 0 0 1 0 -3.855 cm 0 0 m
0 9.014 l
S 1 0 0 1 59.301 0 cm 0 0 m
0 9.014 l
S 1 0 0 1 0 3.855 cm 0 0 m
2.041 0 l
S 1 0 0 1 0 2.098 cm 0 0 m
2.041 0 l
S 1 0 0 1 0 3.061 cm 0 0 m
2.041 0 l
2.041 -9.014 l
S 1 0 0 1 -5.613 -9.014 cm 0 0 m
0 9.014 l
S 1 0 0 1 0 3.855 cm 0 0 m
2.041 0 l
S 1 0 0 1 0 2.098 cm 0 0 m
2.041 0 l
S 1 0 0 1 0 3.061 cm 0 0 m
2.041 0 l
2.041 -9.014 l
S 1 0 0 1 -5.556 -9.014 cm 0 0 m
0 9.014 l
S 1 0 0 1 0 3.855 cm 0 0 m
2.041 0 l
S 1 0 0 1 0 2.098 cm 0 0 m
2.041 0 l
S 1 0 0 1 0 3.061 cm 0 0 m
2.041 0 l
2.041 -9.014 l
S 1 0 0 1 -5.556 -9.014 cm 0 0 m
0 9.014 l
S 1 0 0 1 0 3.855 cm 0 0 m
2.041 0 l
S 1 0 0 1 0 2.098 cm 0 0 m
2.041 0 l
S 1 0 0 1 0 3.061 cm 0 0 m
2.041 0 l
2.041 -9.014 l
S 1 0 0 1 -5.613 -9.014 cm 0 0 m
0 9.014 l
S 1 0 0 1 0 3.855 cm 0 0 m
2.098 0 l
S 1 0 0 1 0 2.098 cm 0 0 m
2.098 0 l
S 1 0 0 1 0 3.061 cm 0 0 m
2.098 0 l
2.098 -9.014 l
S 1 0 0 1 -3.515 -9.014 cm 0 0 m
0 9.014 l
-2.041 9.014 l
S 1 0 0 1 -2.041 5.953 cm 0 0 m
2.041 0 l
S 1 0 0 1 0 -2.098 cm 0 0 m
2.041 0 l
S 1 0 0 1 0 -3.855 cm 0 0 m
0 9.014 l
S
Q
BT
/F2 1 Tf
8 0 0 8 390.0472 456.7181 Tm
0 g
(NCV7728)Tj
-.5315 -1.2402 TD
[(A)36.3(W)0(L)75.6(YWWG)]TJ
.3331 -5.152 TD
-.001 Tc
-.0003 Tw
[(NCV7728)11.2( or)-495.5(= Specific Device Code)]TJ
0 -1.2402 TD
0 Tc
0 Tw
(NCV7728A)Tj
0 -1.2472 TD
-.0014 Tc
[(A)-5315.5(=)0( Assembly Location)]TJ
T*
-.0018 Tc
-.0003 Tw
[(WL)-4482.9(= W)35.6(afer Lot)]TJ
T*
-.0005 Tc
-.0013 Tw
[(Y)-5314.6(=)1.3( Y)93.4(ear)]TJ
0 -1.2402 TD
-.0006 Tc
-.0007 Tw
[(WW)-4093.7(= W)22.7(ork W)21.3(eek)]TJ
0 -1.2472 TD
-.0034 Tc
.0001 Tw
[(G)-5206.5(=)0( Pb−Free PacR2qg)]TJ
0ET
q1 0 0 1 037.5(25 44.5(49cm 0 0 m
0.86cm J
0 -1.2472 TD
-.00e5acR2qgefWe8t42
0.86cm7(G)-t42)-5315.5(=)0( Assembly Location)]TJ
T*
 )-5206.5(=)0( Pb−Free P=)02.091 .82e.091 .82e.091 .82e.091 .82()cion
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Shown below is a typical application for the NCV7728 configuration.

Voltage
Regulator

uC

Watchdog

NCV7728

OUT2

SO

SI

SCLK

CSB

VCC
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ENABLE

BIAS
POR

SPI
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Figure 3. Pinout − SSOP24

OUT1

OUT5

NC

VCC

SO

EN

NC

OUT6

OUT4

GND

SI

OUT2

NC

VS1

SCLK

CSB

RESERVED

RESERVED

VS2

NC

OUT3

GND

PACKAGE DESCRIPTION The pin−out for the Hex Half−Bridge in SSOP24 package is shown in the table below.

Pin #
SSOP24 Symbol Description

1 GND Ground. Shorted to pin 24 internally.

2 OUT1 Half Bridge Output 1

3 OUT5 Half Bridge Output 5

4 NC No Connection. This pin should be isolated from any traces or via on the PCB board.

5 SI Serial Input. 16 bit serial communications input. 3.3 V/5 V (TTL) Compatible. Internally pulled down.

6 VCC Power supply input for Logic.

7 SO Serial Output. 16 bit serial communications output. 3.3 V/5 V Complaint

8 EN Enable. Input high wakes the IC up from a sleep mode. 3.3 V/5 V (TTL) Compatible. Internally pulled down.

9 NC No Connection. This pin should be isolated from any traces or via on the PCB board.

10 OUT6 Half Bridge Output 6

11 OUT4 Half Bridge Output 4

12 GND Ground. Shorted to pin 13 internally.

13 GND Ground. Shorted to pin 12 internally.

14 OUT3 Half Bridge Output 3

15 NC No Connection. This pin should be isolated from any traces or via on the PCB board.

16 VS2 Voltage Power Supply input for the Drivers 3, 4 and 6. This pin must be connected to VS1 externally.

17 Reserved Factory use − connect to GND or leave unconnected − internally pulled down.

18 Reserved Factory use − connect to GND or leave unconnected − internally pulled down.

19 CSB Chip Select Bar. Active low serial port operation. 3.3V/5V (TTL) Compatible. Internally pulled up.

20 SCLK Serial Clock. Clock input for use with SPI communication. 3.3 V/5 V (TTL) Compatible. Internally pulled
down.

21 VS1 Voltage Power Supply input for the Drivers 1, 2 and 5, all the pre−drivers and the charge pump. This pin
must be connected to VS2 externally.

22 NC No Connection. This pin should be isolated from any traces or via on the PCB board.

23 OUT2 Half Bridge Output 2

24 GND Ground. Shorted to pin 1 internally.
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ELECTRICAL CHARACTERISTICS (−40°C < TJ < 150°C, 5.5 V < VSx < 40 V, 3.15 < Vcc < 5.25 V, EN= Vcc, unless otherwise
specified)

Characteristic Symbol Conditions
Timing
Chart Min Typ Max Unit

DRIVER OUTPUT TIMING SPECIFICATIONS

High Side Turn On Time ThsOn VSx = 13.2 V, Rload = 39 � − 7.5 13 �s

High Side Turn Off Time ThsOff VSx = 13.2 V, Rload = 39 � − 3.0 6.0 �s

Low Side Turn On Time TlsOn VSx = 13.2 V, Rload = 39 � − 6.5 13 �s

Low Side Turn Off Time TlsOff VSx = 13.2 V, Rload = 39 � − 2.0 6.0 �s

High Side Rise Time ThsTr VSx =13.2 V, Rload = 39 � − 4.0 8.0 �s

High Side Fall Time ThsTf VSx = 13.2 V, Rload = 39 � − 2.0 4.0 �s

Low Side Rise Time TlsTr VSx = 13.2 V, Rload = 39 � − 1.0 3.0 �s

Low Side Fall Time TlsTf VSx = 13.2 V, Rload = 39 � − 1.0 3.0 �s

High Side Off to Low Side On
Non−Overlap Time

ThsOffLsOn VSx = 13.2 V, Rload = 39 � 1.5 − − �s

Low Side Off to High Side On
Non−Overlap Time

TlsOffHsOn VSx = 13.2 V, Rload = 39 � 1.5 − − �s

SERIAL PERIPHERAL INTERFACE

SCLK Frequency Fclk VCC = 5 V
VCC = 3.15 V

−
−

−
−

5.0
2.0

MHz

SCLK Clock Period TpClk VCC = 5 V
VCC = 3.15 V

200
500

−
−

−
−

ns

SCLK High Time TclkH 1 85 − − ns

SCLK Low Time TclkL 2 85 − − ns

SCLK Setup Time TclkSup 3
4

85
85

−
−

−
−

ns

SI Setup Time TsiSup 11 50 − − ns

SI Hold Time TsiH 12 50 −

S36.583Setup Time
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ELECTRICAL CHARACTERISTIC TIMING DIAGRAMS

LS Turn OFF

HS Turn ON

CSB

90%

90%

10%

10%

90%

TlsOff

TlsTr

ThsTr

TlsOff
HsOn

ThsOn

HS Turn Off

LS Turn On

CSB

90%

90%

10%

10%

90%

ThsOff

TlsOn

TlsTf

ThsTf

ThsOff
LsOn

Figure 4. Detailed Driver Timing
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TYPICAL PERFORMANCE GRAPHS

Figure 6. IqTot vs. Temperature Figure 7. I(VCC) Active Mode vs. V(VCC)

TEMPERATURE (°C) VCC VOLTAGE (V)

1507050−10−50
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2.20
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2.30

2.40

Figure 8. RDS(on) vs. Temperature Figure 9. RDS(on) vs. Temperature

TEMPERATURE (°C) TEMPERATURE (°C)

Figure 10. Body Diode vs. Temperature Figure 11. Overcurrent vs. Temperature
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TYPICAL PERFORMANCE GRAPHS
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Table 2. SPI OUTPUT DATA FRAME

Output Data

Bit Number Bit Name Bit Description Bit Status

PRE_15 TSD Latched Thermal Shutdown
0 = No Fault

1 = Fault

15 OCS

 http://www.������Ƶ.com/
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DEVICE PROTECTION, DIAGNOSTICS AND FAULT REPORTING

Power Up/Down Control
Each analog power pin (VS1 or VS2) powers their

respective output drivers. After a device has powered up and
the output drivers are allowed to turn on, the output drivers
will not turn off until the voltage on the supply pins is
reduced below the initial under voltage threshold, exceeds
the over voltage threshold or if shut down by either a SPI
command or a fault condition.

Internal power−up circuitry on the logic supply pin
supports a smooth turn on transition. VCC power up resets
the internal logic such that all output drivers will be off as
power is applied. All the internal counters, SI and SO along
with all the digital registers will be cleared on VCC POR.
Exceeding the under voltage lockout threshold on VCC
allows information to be input through the SPI port for turn
on control. Logic information remains intact over the entire
VS1 and VS2 voltage range.

Under Voltage Shutdown
An under voltage lockout circuit prevents the output

drivers from turning on unintentionally. This control is
provided by monitoring the voltages on the VS1, VS2 and
VCC pins. A built−in hysteresis on the under voltage
threshold is included to prevent an unknown region on the
power pins; VCC, VS1 and VS2. When the VCC goes below
the threshold, all outputs are turned off and the input and
output registers are cleared.

An under voltage condition on the VSx pins will result in
shutting off 
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Over Voltage Shutdown
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Thermal Performance

COPPER HEAT SPREADER AREA (mm2)
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Figure 26. �JA vs. Cu Area
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Fault Handling
At an event of a driver latched off fault, the offending

half−bridge driver is disabled and the half−bridge
configuration is defaulted to zero (HBENx =0, HBCNFx =
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