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Microchip has released a new DeviceDoc for the USB251xB/xBi Family Silicon Errata of devices. If you are using one of these
devices please read the document located at USB251xB/xBi Family Silicon Errata.

Notification Status: Final

Description of Change:
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NOTE: Please be advised that this is a change to the document only the product has not been
changed.

Markings to Distinguish Revised from Unrevised Devices: N/A
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MICROCHIP

MICS5800/1

4/8-Bit Parallel-Input Latched Drivers

Features
* 4.4 MHz Minimum Data Input Rate

» High-Voltage, High-Current Sink Outputs

» Output Transient Protection

* CMOS, PMOS, NMOS, and TTL Comepatible

Inputs
 Internal Pull-Down Resistors
¢ Low-Power CMOS Latches

General Description

The MIC5800 and MIC5801 latched drivers are
high-voltage, high-current integrated circuits
comprised of four or eight CMOS data latches, a
bipolar Darlington transistor driver for each latch, and
CMOS control circuitry for the common CLEAR,
STROBE, and OUTPUT ENABLE functions.

The bipolar/MOS combination provides an extremely
low-power latch with maximum interface flexibility.
MIC5800 contains four latched drivers; MIC5801
contains eight latched drivers.

Data input rates are greatly improved in these devices.
With a 5V supply, they will typically operate at better
than 5 MHz. With a 12V supply, significantly higher
speeds are obtained. The CMOS inputs are compatible
with standard CMOS, PMOS, and NMOS circuits. TTL
or DTL circuits may require the use of appropriate
pull-up resistors. The bipolar outputs are suitable for
use with relays, solenoids, stepping motors, LED or
incandescent displays, and other high-power loads.
Both units have open-collector outputs and integral
diodes for inductive load transient suppression. The
output transistors are capable of sinking 500 mA and
will sustain at least 50V in the OFF state. Because of
limitations on package power dissipation, the
simultaneous operation of all drivers at maximum rated
current can only be accomplished by a reduction in
duty cycle. Outputs may be connected in parallel for
higher load current capability.

Package Types
MIC5800YM MIC5801YWM MIC5801YV
14-Lead SOIC (M) 24-Lead SOIC (WM) 28-Lead PLCC (V)
(Top View) (Top View) (Top View)
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MIC5800/1

Typical Application Circuit

- V
OUTPUT ENABLE +§)
CLEAR = ]
STROBE
—2 ,I
IN1
—— >3
2] IN2 —n—] A 4 ouT2
" m ] Y e
IN3 —O] Ln OUT3 STEPPER
—15 < —DC‘ 10} MOTOR
T i | ouUT4
IN4
— o Dy
) 0.1pF
1= T
= L
+30V
Functional Block Diagram
I
vDD O I
I
INn I COMMON
I
— — I ouTn

STROBE W

GND ™

CLEAR n}—bc
OUTPUT
ENABLE COMMON MOS | TYPICAL MOS TYPICAL BIPOLAR
CONTROL 1 LATCH DRIVER

DS20006184A-page 2 © 2019 Microchip Technology Inc.



MIC5800/1

1.0 ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings t

OULPUL VOIBGE (VEE) +--veeveermree ittt st ettt ettt sttt ettt et b e s et e bt e e et e sh et et e e nhe e et e e ne e e b nbeeeneenee e +50V
SUPPIY VOIAGE (VDD) +--vteeveerurteiiteeittesttt ettt ettt sttt b ettt e ettt e et e b e e e bt e bt e s et e e s b et et e e ehe e et e e ne e e b nb e e eaneenee e +15V
INPUL VOIAGE RANGE (V]N) - ++eeureerrrtareeitititi ettt ettt ettt et ettt et ettt e eene e e —-0.3V to Vpp + 0.3V
ContiNUOUS COlIECOr CUIMENT (1G] --vveuveeiuteetee ittt b et b ettt et e sae e et e sneeene e e 500 mA
LS I = g To (L] (=t 1 SRS ESD Sensitive

Operating Ratings 11

Package Power Dissipation (Pp)

IMICEB00 SOIC.... ettt sttt ettt r et sttt ekt e bt ekt e bt e r e e Rt ne e e e e e e e sas e s e s s e e et et e e s e bt et e e beeeeereenes 1.0W
Derate @boVe T = +25°C ...t et b ettt n 8.5 mW/°C
IMICEB0T PLCC ...ttt ettt h bt e bt btk b e s e b et e e b e e s e s s et et ebeeee e nn e et e neeenea 2.25W
Derate @boVe T = +25°C ...ttt bbbt b ettt 18.2 mW/°C
MICEB0T Wi SOIC ...ttt ettt bbbt r e b e ettt b e e e et b bt et eb e be e ereenes 1.4W
Derate @bOVe T = +25°C ...t eh e bt et b bt b eae e 11 mW/°C

T Notice: Exceeding the absolute maximum ratings may damage the device.
11 Notice: The device is not guaranteed to function outside its operating ratings.

Note 1: Microchip CMOS devices have input-static protection, but are susceptible to damage when exposed to
extremely high static electrical charges.

ELECTRICAL CHARACTERISTICS

Electrical Characteristics: Vpp = 5V, Tp = +25°C, V < +85°C unless otherwise noted. Note 1
Parameter Sym. Min. Typ. Max. | Units Conditions
— — 50 Ve =50V, Tp = +25°C
Output Leakage Current lcex MA
— — 100 Vce =50V, Tp = +70°C
— 0.9 1.1 Ic =100 mA
Collector-Emitter _
Saturation Voltage Vee(san) | — 11 13 Ve [lc =200 mA
— 1.3 1.6 Ic =350 mA, Vpp = 7.0V
Input Voltage (Low) Vino) — — 1.0 Vv —
10.5 — — Vpp = 12V
Input Voltage (ngh) V|N(1) 8.5 — — \Y VDD =10V
35 — — Vpp = 5V, Note 2
50 200 — Vpp = 12V
Input Resistance RN 50 300 — kQ |Vpp=10V
50 600 — Vpp =5V
— 1.0 2.0 Vpp = 12V, Outputs Open
Supply Current ON (Each _
Stage) IDD(ON) — 0.9 1.7 mA VDD =10V, Outputs Open
— 0.7 1.0 Vpp = 5V, Outputs Open
Supply Current OFF — — 200 Vpp = 12V, Outputs Open, Inputs = 0V
(Total) Ibb(oFF) WA - -
— 50 100 Vpp = 5V, Outputs Open, Inputs = 0V

Note 1: Specification for packaged product only.

2: Operation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors
to ensure a minimum logic “1”.

© 2019 Microchip Technology Inc. DS20006184A-page 3



MIC5800/1

ELECTRICAL CHARACTERISTICS (CONTINUED)

Electrical Characteristics: Vpp = 5V, Tp = +25°C, V < +85°C unless otherwise noted. Note 1
Parameter Sym. Min. Typ. Max. | Units Conditions

Clamp Diode Leakage | — — 50 uA VR =50V, Ty = +25°C

Current R — — | 100 Vg = 50V, Ty = +70°C

Clamp Diode Forward Ve . 17 20 Vv I = 350 mA

Voltage

Note 1: Specification for packaged product only.

2: Operation of these devices with standard TTL or DTL may require the use of appropriate pull-up resistors
to ensure a minimum logic “1”.

TRUTH TABLE

OUTy
INy Strobe Clear IOE
t-1 t
0 1 0 0 X OFF
1 1 0 0 X ON
X X 1 X X OFF
X X X 1 X OFF
X 0 0 0 ON ON
X 0 0 0 OFF OFF

Legend: X = Irrelevant; t — 1 = Previous output state; t = Present output state.

Information present at an input is transferred to its latch when the STROBE is high. A high CLEAR input will set all
latches to the output OFF condition regardless of the data or STROBE input levels. A high /OE will set all outputs to the
off condition, regardless of any other input conditions. When the /OE is low, the outputs depend on the state of their
respective latches.

TEMPERATURE SPECIFICATIONS

Parameters ‘ Sym. | Min. ‘ Typ. ‘ Max. ‘ Units ‘ Conditions
Temperature Ranges
Storage Temperature Range Ts —65 — +125 °cC |—
Operating Temperature Range Ta -40 — +85 °C |—

Note 1: The maximum allowable power dissipation is a function of ambient temperature, the maximum allowable
junction temperature and the thermal resistance from junction to air (i.e., Ta, T}, 04). Exceeding the
maximum allowable power dissipation will cause the device operating junction temperature to exceed the
maximum +125°C rating. Sustained junction temperatures above +125°C can impact the device reliability.

DS20006184A-page 4 © 2019 Microchip Technology Inc.



MIC5800/1

2.0

PIN DESCRIPTIONS

The descriptions of the pins are listed in Table 2-1 and Table 2-2.

TABLE 2-1: MIC5800 PIN FUNCTION TABLE
Pin Number Pin Name Description
1 CLEAR Resets all latches and turns all outputs OFF (open).
2 STROBE Input strobe pin. Loads output latches when high.
3,4,5,6 INN Parallel inputs, 1 through 4.
7 GND Logic and Output Ground pin.
8 COM Transient suppression diode common cathode pin.
9,10, 11,12 OUTy Parallel outputs, 4 through 1.
13 VDD Logic Supply Voltage.
Output Enable. When low, outputs are active. When high, outputs are inactive and
14 /OE device is reset from a fault condition. An undervoltage condition emulates a high OE
input.
TABLE 2-2: MIC5801 PIN FUNCTION TABLE
Pin Number | Pin Number Pin Name Descriotion
solc PLCC P
Output Enable. When low, outputs are active. When high, outputs
1 28 /OE are inactive and device is reset from a fault condition. An
undervoltage condition emulates a high OE input.
2 1 CLEAR Resets all latches and turns all outputs OFF (open).
3 3 STROBE Input strobe pin. Loads output latches when high.
4,5,6,7,8,9,| 5,6,7,8,9, .
10, 11 10, 11, 12 INN Parallel inputs, 1 through 8.
12 15 GND Logic and Output Ground pin.
13 17 COM Transient suppression diode common cathode pin.
14, 23 2,4, 13, 14, NC No Connection. Leave floating.
16, 26
15,16, 17,18, | 18,19, 20, 21,
19, 20, 21, 22 | 22, 23, 24, 25 OUTy Parallel outputs, 8 through 1.
24 27 VDD Logic Supply Voltage.
VDD
o
IN \
r77
FIGURE 2-1: Typical Input.

© 2019 Microchip Technology Inc.
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MIC5800/1

3.0 TIMING

CLER —m— ™ ™ ™ - —--- ‘k . 4

STROBE 4,—| I I _____________________ l
—»{Ale—C JB« «CJB* —»{ Ale— CJB«
OUTPUT I l— _____

ENABLE - G — - G —»
IN,, [
— Dle- Slee T —|E|e S
out, — | ,—‘—,7—
FIGURE 3-1: Timing Diagram.
TABLE 3-1: TIMING CONDITIONS
Characteristics: Tp = +25°C; Logic levels are Vpp and Ground; Vpp = 5V.
Condition Min. Typ. Max.
A. Minimum data active time before strobe enabled (data set-up time) 50 ns — —
B. Minimum data active time after strobe disabled (data hold time) 50 ns — —
C. Minimum strobe pulse width 125 ns — —
D. Typical time between strobe activation and output on to off transition — 500 ns —
E. Typical time between strobe activation and output off to on transition — 500 ns —
F. Minimum clear pulse width 300 ns — —
G. Minimum data pulse width 225 ns — —

DS20006184A-page 6 © 2019 Microchip Technology Inc.



MIC5800/1

4.0 TYPICAL APPLICATIONS
OUTPUT ENABLE +3TOV
0.1uF s
CLEAR [~ 7 ks
STROBE. l = VDD J:‘
JEA. OUT1
IN 1 —D° B
P IN2 — wn— A 4 ouT2
S e 1 e [ S D e
IN3 —O] Ln ouTs STEPPER
——5 < —DC‘ 10} MOTOR
— {5} —Dc-L )
Ln 0.1uF
g eI
L - L
+30V
FIGURE 4-1: MIC5800 Unipolar Stepper-Motor Drive.

STROBE __ [ ] [ [ [

ouT,

FIGURE 4-2:

Unipolar Wave Drive.

STROBE
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[
[
[ ]

[
[

L
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ouT,

o
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[
L

FIGURE 4-3:

Unipolar 2-Phase Dirive.
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MIC5800/1

+5V +12V
o
0.1uF
_l_—"
=1 ~ 24 }1 T
CLEAR o—— 2] l 23
] = o
STROBEO———{ 3> ~[>o—;§
- |—o/o+o
INPUT 10— 4] > ~[>c% | 21]
4
INPUT 20— 5| » ~I>c% 2] i
w maprn!
INPUT 30— 6 »{ ~[>c% KK o
5 o/ K5
= 3l
INPUT 40— Tfo = Sop T i
= %0 I_O/
INPUT 50— 8] ~I>o% 7]
INPUT 60— 9|+ ~[>c- ? 7]
2 Lc/
INPUT 70— T0}-» ~I>c% 5]
INPUT 8 O—Eﬁ {72
[T &
2 73]
- Relays: Guardian Electric 1725-1C-12D
FIGURE 4-4: MIC5801 Relay Driver.
+5V 424V
o o

0.1pF| 22uF|+

P S |
{2 l R N
INPUT 1 0——— 3] ~[>o—£ 2

INPUT 20— 4]
INPUT 3 0————— 5|
INPUT 40— 6|

—7]

_[>c .
>3]
s

v v |+ v
LATCllHES

me?J:TI

3

Note: Lamp inrush current is approximately 10x lamp operating current.

FIGURE 4-5: MIC5800 Incandescent/Halogen Lamp Driver.
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MIC5800/1

5.0 PACKAGING INFORMATION

5.1 Package Marking Information

14-Lead SOIC* Example
M oooxx M vicreL
XXXXXXXXX MIC5800YM
e NN o 19
14-Lead PDIP* Example
M oooxx M vicreL
XXXXXXXXX MIC5800YN
WNNN 3570
28-Lead PLCC* Example
o 4 °
M oooaxx M vicreL
XXXXXXXXX MIC5801YV
WNNN 7691
24-Lead SOICW* Example
MM oooxx M vicreL
XXXXXXXXXXK MIC5801YWM
e NN @ 5664

Y
YY
Ww
NNN

*

Legend: XX...X Product code or customer-specific information

Year code (last digit of calendar year)

Year code (last 2 digits of calendar year)
Week code (week of January 1 is week ‘01)
Alphanumeric traceability code

Pb-free JEDEC® designator for Matte Tin (Sn)

This package is Pb-free. The Pb-free JEDEC designator (€3))
can be found on the outer packaging for this package.

e, A, V Pin one index is identified by a dot, delta up, or delta down (triangle
mark).

Note: In the event the full Microchip part number cannot be marked on one line, it will
be carried over to the next line, thus limiting the number of available
characters for customer-specific information. Package may or may not include
the corporate logo.

Underbar (_) and/or Overbar (7) symbol may not be to scale.

© 2019 Microchip Technology Inc.
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MIC5800/1

14-Lead Plastic Small Outline SOIC Package Outline and Recommended Land Pattern

14-Lead Plastic Small Outline (D3X, UEB, M5B, UEB) - Narrow, 3.90 mm Body [SOIC]
Atmel Legacy Global Package Code SVQ

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
2X
O Jo.10[C[A-B]
D}
=]
’« NOTE 5
N j
L I O0fmaonmn
|
- | 5
2
El W
f 0000 7
,// //// //; /A
2X ﬂ
Jo.10[c[D [ |
! 2X N/2 TIPS
2

NOTE 1

OZOC

‘J L*NXb

[¢]o25@]c|A-8[D]

JL

NOTE 5
TOP VIEW
* * \ //10.10(cC
A A2
SEATING, ﬁ_Lm:H:H:H:H:H:Hj_ ________ {
PLANE J 1ax
A1 SIDE VIEW 010
a
e
h “ "‘ h
r 4 |r_\ R0.13
T : : R0.13
L7,
‘ g \
SEE VIEW C ;
VIEW A-A L1)
g
VIEW C

Microchip Technology Drawing No. C04-065-D3X Rev D
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MIC5800/1

14-Lead Plastic Small Outline (D3X, UEB, M5B, UEB) - Narrow, 3.90 mm Body [SOIC]
Atmel Legacy Global Package Code SVQ

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | Nom | mAX
Number of Pins N 14
Pitch e 1.27 BSC
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § A1 0.10 - 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 8.65 BSC
Chamfer (Optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 REF
Lead Angle [€) 0° - -
Foot Angle 1% 0° - 8°
Lead Thickness c 0.10 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top [ 5° - 15°
Mold Draft Angle Bottom [ 5° - 15°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
5. Datums A & B to be determined at Datum H.

Microchip Technology Drawing No. C04-065-D3X Rev D Sheet 2 of 2

© 2019 Microchip Technology Inc.
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MIC5800/1

14-Lead Plastic Small Outline (D3X, UEB, M5B, UEB) - Narrow, 3.90 mm Body [SOIC]
Atmel Legacy Global Package Code SVQ

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

s

C

ATTTT

ot
-

/ SILK SCREEN

I

X

RECOMMENDED LAND PATTERN

Units MILLIMETERS
Dimension Limits MIN NOM MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width (X14) X 0.60
Contact Pad Length (X14) Y 1.55

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2065-D3X Rev D

DS20006184A-page 12 © 2019 Microchip Technology Inc.



MIC5800/1

14-Lead PDIP Package Outline and Recommended Land Pattern

TITLE
14 LEAD PDIP PACKAGE OUTLINE & RECOMMENDED LAND PATTERN

DRAWING # | PDIP-14LD-PL-1 UNIT | INCH
LEAD FRAME | Copper LEAD FINISH | Matte Tin
.750+£.010
%égigégﬁ?x\ ’-—rosot.mo N o0 Hm .130+.008
o P e ;
R.030 I
N A ol 5 | 3
Q A s WY & | &
AR R ~
.085£.020 .0851.020 I: GAé(E)‘lgLANE é
d

.
.029+.005 - 020 .
— 1 .014
i i

xe Y
o o
2 NS
. L f 022
< A 014 \BASE MATERIAL

3

o SECTION A-A

p A

050 TYP -
018,004
$1.010@[C]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging.
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28-Lead PLCC Package Outline and Recommended Land Pattern

TITLE
28 LEAD PLCC PACKAGE OUTLINE & RECOMMENDED LAND PATTERN

DRAWING # | PLCC-28LD-PL-1 UNIT [ INCH [MM]
0.048[1.22]
0.042[1.07] xS
0.0481.22] .
0.042[1.07]
3 2 1 28
1 1l S
Q.
O 0
d PIN 1 1D MARK|
O | 0.490%553
AA T + H [12.45%33
0.452:38% [ 0
[11.4843:88] 0 0 EJECTOR PIN
a 0
LIS Ny N [y N Ny Sy
0.452 32 A\A\
[11.48%58 ” LN " :gj?gs
DETAIL "A~ (12.45:38]
TOP_VIEW BOTTOM VIEW
0.0100 %%
( \ [ [0.254 %324
0.020[0.51] T 0101133 0.354128
+ [2 56334] [ 9.00%3]

W,,u‘ Lo 0000000

0 032[0.81
f 0. oze[o ss] — —
0.049£0,007 — 0008
TL/ \ \ 0172455 0.020738% _L: + — o.5i7:::?ga
( [4.373] [ 0.5028] T = [13.4028
o[0.004/0.10 — —
H_LL —

) D00 10000

[ 2.20181]
0.527435%
[13.40%833

SIDE VIEW RECOMMENDED LAND PATTERN

NOTES:

1. DIMENSIONS ARE IN INCHES [MM].
2. CONTROLLING DIMENSION: INCHES.

& DIMENSION DOES NOT INCLUDE MOLD FLASH OR PROTRUSIONS, EITHER OF WHICH SHALL NOT EXCEED 0.008 [0.203].
LEAD DIMENSION DOES NOT INCLUDE DAMBAR PROTRUSION.
5. MAXIMUM AND MINIMUM SPECIFICATIONS ARE INDICATED AS FOLLOWS : MAX/MIN

PACKAGE TOP DIMENSION MAY BE SLIGHTLY SMALLER THAN BOTTOM DIMENSION.

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging.

DS20006184A-page 14 © 2019 Microchip Technology Inc.
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24-Lead SOICW Package Outline and Recommended Land Pattern

TITLE
24 LEAD SOICW PACKAGE OUTLINE & RECOMMENDED LAND PATTERN

DRAWING # | SOICW-24LD-PL-1 UNIT | INCH [MM]

AR ARAARRAAAS IARAARAAARAAE

PIN ID MARK
[063-0.89 1
ek N 0252 38 ‘
[10.31 23551 PIN #1 [7.52 Zgig ]
/_ ID MARK

O
ELELELEELE]: HEHEHHBHHEEEH

0,607 29833 ,‘ L&Olﬁ 3002 J
+0.12

+0.07
[15.42 13181 £0.41 g6 1 0050 [127]
BSC

T0P VIEW BOTTOM VIEW

NOTE 1, 2 NOTE 1 1, 2
f 4
0°-8°*

0.032 4008

r0.81 13541
[13.97 TYP]
0013 907 x45° o nw
10012 ] -0.003 DETAIL *A
0.092 5003 033 238 1 -
r2.34 *33%1 ' SEE .
: /DETAIL ‘A

[
i J t \\\_, |4 oot

N L
[0.251385 1 [9.32 TYP]
0003 3% - - fom
[0.08 +o.ae] 0296 18.8_0’4
0057 M 7521007

e SI00000000000-—
T ok

NOTES:
1. DIMENSIONS ARE IN INCHESIMMI, to.71 127 TyPl
. CONTROLLING DIMENSION: INCHES.

DIMENSION DOES NOT INCLUDE MOLD FLASH OR RECOMMENDED LAND PATTERN

PROTRUSIONS, EITHER OF WHICH SHALL NOT
EXCEED 0.006[0.153]1 PER SIDE.

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging.
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APPENDIX A: REVISION HISTORY

Revision A (April 2019)

» Converted Micrel document MIC5800/1 to Micro-
chip data sheet template DS20006184A.

» Minor grammatical text changes throughout.
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PRODUCT IDENTIFICATION SYSTEM

To order or obtain information, e.g., on pricing or delivery, contact your local Microchip representative or sales office.

Examples:
Device X XX XX a) MIC5800YM: MIC5800, —40°C to +85°C
Part No. Junction Temp. Package Media Type Temperature Range, 14-Lead
Range SOIC, 54/Tube
b) MIC5800YM-TR: MIC5800, —40°C to +85°C
MIC5800: 4-Bit Parallel-Input, High-Voltage, High- Temperature Range, 14-Lead
Device: Current Latched Driver ] SOIC, 2,500/Reel
' MIC5801: 8-Bit Parallel-Input, High-Voltage, High-
Current Latched Driver c) MIC5800YN: MIC5800, —40°C to +85°C
Temperature Range, 14-Lead
PDIP, 25/Tube
Junction . ° o
Temperature Y = -40°Cto +85°C, Industrial d) MIC5801YV: MIC5801, —40°C to +85°C
Range: Temperature Range, 28-Lead
PLCC, 38/Tube
M - 14-Lead SOIC (MIC5800) e) MIC5801YV-TR: MIC5801, —40°C to +85°C
Package: N = 14-Lead PDIP (MIC5800) Temperature Range, 28-Lead
ge: vV = 28-Lead PLCC (MIC5801) PLCC, 750/Reel

WM = 24-Lead Wide SOIC (MIC5801) f) MIC5801YWM: MIC5801, —-40°C to +85°C

Temperature Range, 24-Lead
<blank>= 54/Tube (M, MIC5800) Wide SOIC, 31/Tube

Shank>= 257Tube }{‘} ,\",fl'gssgg%) g) MIC5801YWM-TR: MIC5801, —40°C to +85°C

Media Type: <blank>= 31/Tube (WM, MIC5801) Temperature Range, 24-Lead

TR = 750/Reel (V, MIC5801) Wide SOIC, 1,000/Reel

TR = 1,000/Reel (WM, MIC5801)

TR = 2,500/Reel (M, MIC5800) Note 1:  Tape and Reel identifier only appears in the
catalog part number description. This identifier is
used for ordering purposes and is not printed on
the device package. Check with your Microchip
Sales Office for package availability with the
Tape and Reel option.
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Note the following details of the code protection feature on Microchip devices:

. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the

intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not

mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights unless otherwise stated.

Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design
and manufacture of development systems is ISO 9001:2000 certified.

QUALITY MANAGEMENT SYSTEM
CERTIFIED BY DNV

= ISO/TS 16949 =

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR,
AVR logo, AVR Freaks, BitCloud, chipKIT, chipKIT logo,
CryptoMemory, CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo,
JukeBlox, KeeLoq, Kleer, LANCheck, LINK MD, maXStylus,
maXTouch, MediaLB, megaAVR, MOST, MOST logo, MPLAB,
OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip
Designer, QTouch, SAM-BA, SpyNIC, SST, SST Logo,
SuperFlash, tinyAVR, UNI/O, and XMEGA are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
and other countries.

ClockWorks, The Embedded Control Solutions Company,
EtherSynch, Hyper Speed Control, HyperLight Load, IntelliMOS,
mTouch, Precision Edge, and Quiet-Wire are registered
trademarks of Microchip Technology Incorporated in the U.S.A.
Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any
Capacitor, Anyln, AnyOut, BodyCom, CodeGuard,
CryptoAuthentication, CryptoAutomotive, CryptoCompanion,
CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average
Matching, DAM, ECAN, EtherGREEN, In-Circuit Serial
Programming, ICSP, INICnet, Inter-Chip Connectivity,
JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB,
MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation,
PICDEM, PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon,
QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad /O,
SMART-L.S., SQI, SuperSwitcher, SuperSwitcher Il, Total
Endurance, TSHARC, USBCheck, VariSense, ViewSpan,
WiperLock, Wireless DNA, and ZENA are trademarks of
Microchip Technology Incorporated in the U.S.A. and other
countries.

SQTP is a service mark of Microchip Technology Incorporated in
the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip
Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology
Germany Il GmbH & Co. KG, a subsidiary of Microchip
Technology Inc., in other countries.

All other trademarks mentioned herein are property of their
respective companies.

© 2019, Microchip Technology Incorporated, All Rights Reserved.
ISBN: 978-1-5224-4361-2

© 2019 Microchip Technology Inc.

DS20006184A-page 21



MICROCHIP
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Corporate Office

2355 West Chandler Blvd.
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Tel: 480-792-7200

Fax: 480-792-7277
Technical Support:
http://www.microchip.com/
support

Web Address:
www.microchip.com
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Houston, TX
Tel: 281-894-5983

Indianapolis
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Tel: 919-844-7510

New York, NY
Tel: 631-435-6000

San Jose, CA
Tel: 408-735-9110
Tel: 408-436-4270

Canada - Toronto
Tel: 905-695-1980
Fax: 905-695-2078

ASIA/PACIFIC

Australia - Sydney
Tel: 61-2-9868-6733
China - Beijing

Tel: 86-10-8569-7000
China - Chengdu
Tel: 86-28-8665-5511
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Tel: 86-23-8980-9588
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Tel: 86-532-8502-7355
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India - Bangalore
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Tel: 49-8031-354-560
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Tel: 972-9-744-7705
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Tel: 39-0331-742611
Fax: 39-0331-466781
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Tel: 39-049-7625286
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Tel: 31-416-690399
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MICROCHIP USB251xB/xBi

USB251xB/xBi Family
Silicon Errata

The USB251xB/xBi family devices that you have received conform functionally to the current Device Data Sheet
(DS00001692A), except for the anomalies described in this document.

The silicon issues discussed in the following pages are for silicon revisions with the Device and Revision IDs listed in
Table 1. The silicon issues are summarized in Table 2.

| Note:  This document summarizes all silicon errata issues of the current silicon revision (A2). I

The Engineering Device ID values for USB251xB/xBi silicon revision A2 is shown in Table 1.

TABLE 1: SILICON DEVREV VALUES

Part Number Engineer Device ID of A2
USB2512B-AEZC A2P10
USB2512Bi-AEZC A2P10
USB2512B/M2 A2P10
USB2512BT/M2 A2P10
USB2512B-I/M2 A2P10
USB2512BT-I/M2 A2P10
USB2513B-AEZC A2P10
USB2513Bi-AEZC A2P10
USB2513B/M2 A2P10
USB2513BT/M2 A2P10
USB2513B-I/M2 A2P10
USB2513BT-I/M2 A2P10
USB2514B-AEZG A2P10
USB2514Bi-AEZG A2P10
USB2514B/M2 A2P10
USB2514BT/M2 A2P10
USB2514B-I/M2 A2P10
USB2514BT-I/M2 A2P10
TABLE 2: SILICON ISSUE SUMMARY
Item Silicon Issue Summary Affecte'd.SiIicon
Number Revisions
1 bcdDevice field (DID) has invalid characters A2
2 Selective Suspend command is ignored by the hub A2
3 Glitch on DP (and SD/SCL) during power-up A2
4 Detach detection failure A2

© 2014-2019 Microchip Technology Inc. DS80000627D-page 1
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Silicon Errata Issues

Module 1:  bcdDevice field (DID) has invalid characters

DESCRIPTION

According to the USB2.0 specification, the bcdDevice field is specified to be binary-coded-decimal, which means only
decimal characters are allowed. The hexadecimal digits A-F are not allowed.

END USER IMPLICATIONS

The presence of non-BCD characters will cause failures in some Command Verifier (CV) and Windows Hardware Cer-
tification tests, such as:

- USB (USBDEX) Verifier Test

- USB Device Connection S3 + S4

- USB Driver Level Re-Enumeration Test
- USB Enumeration Stress

- USB Serial Number

No end user functional impact.

Work around

This bcdDevice field can be changed through the configuration options by programming EEPROM via SMBus or
I2C interface. Also, a Microsoft Contingency number 323 can be used to waive five mentioned tests above in the
Windows Hardware Certification test suite.

PLAN

This erratum will not be corrected in a future revision.

Module 2:  Selective Suspend command is ignored by the hub

DESCRIPTION

If a SET_FEATURE (PORT_SUSPEND) command is sent right after the SOF command (microframe 0), the hub will not
disable the port.

END USER IMPLICATIONS

The port will not suspend when a command is sent by the host. This will cause more current draw than if the port was
suspended (~10mA).

Work around

It is recommended to use the Global Suspend function to put the entire hub into suspend to conserve power.

PLAN

This erratum will not be corrected in a future revision.
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Module 3:  Glitch on DP (and SD/SCL) during power-up
DESCRIPTION

When the Hub is powering up, the DP pin is asserted before other internal logic has started. When the internal logic
does start, it can cause a low pulse on the SMBus and DP pins.
END USER IMPLICATIONS

The USB protocol can handle a glitch on DP, so no user impact on the USB lines. The SMBus glitch can impact the state
machine of the SMBus Controller.

Work around

Keep the RESET_N pin low during POR to remove this glitch. Control RESET_N through a digital controller or
an RC circuit by connecting a 100KQ pull-up resistor to 3.3V and a 220nF capacitor to ground. See RC circuit
diagram below.

FIGURE 1: RC CIRCUIT DIAGRAM
3.3V
100KQ
RESET N
1 220nF
PLAN

This erratum will not be corrected in a future revision.
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Module 4: Detach detection failure

DESCRIPTION

When a Full-Speed/Low-Speed device detaches and quickly re-attaches, such as when issued a reset command over
USB or other sideband control signal, there is a chance that the USB hub will not recognize the device detach and com-
municate the device detach event to the USB host. This may result in a failure to establish a connection with the device
after the device is re-attached.

The hub requires 100us of uninterrupted SEO line state (both D+ and D- lines below V_IL(min)) before a device detach
is detected.

END USER IMPLICATIONS

This issue does not typically apply to a physical detach, as a physical device detach and re-attach typically involves
much longer time scales.

This issue may be encountered when a device performs a self detach and re-attach as a result of some special com-
mand over USB or a reset due to some stimulus within the device's system (such as a button reset).
Work around
There are two possible work arounds:
1. Ensure that the hub port detects an SEO line state for > 100us before re-attaching the device.
a) The device must remove its D+ or D- pull-up resistor to ensure SEO line state is achieved.
b) There must be at least one 100us gap in between packets while the device is in the detached state.

2. If the device is being commanded to detach and re-attach from USB host command (such as when instruct-
ing a device to re-enumerate in a different mode of operation), issue a Port Reset command to the hub for
the respective port immediately after the detach command is issued to ensure that the device can be prop-
erly detected when it re-attaches.

PLAN

This erratum will not be corrected in a future revision.
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APPENDIX A: DOCUMENT REVISION HISTORY

TABLE A-1:  REVISION HISTORY

Revision Level & Date Section/Figure/Entry Correction
DS80000627D (03-19-19) | Module 4 Added new errata module “Detach detection failure”.
All Updated layout to standard Microchip format.
DS80000627C (09-15-15) | Table 1 Added additional device part numbers to table for
SQFN package. No new errata added.
DS80000627B (11-07-14) Initial release.
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THE MICROCHIP WEB SITE

Microchip provides online support via our WWW site at www.microchip.com. This web site is used as a means to make
files and information easily available to customers. Accessible by using your favorite Internet browser, the web site con-
tains the following information:

» Product Support — Data sheets and errata, application notes and sample programs, design resources, user’s
guides and hardware support documents, latest software releases and archived software

* General Technical Support — Frequently Asked Questions (FAQ), technical support requests, online discussion
groups, Microchip consultant program member listing

» Business of Microchip — Product selector and ordering guides, latest Microchip press releases, listing of semi-
nars and events, listings of Microchip sales offices, distributors and factory representatives

CUSTOMER CHANGE NOTIFICATION SERVICE

Microchip’s customer notification service helps keep customers current on Microchip products. Subscribers will receive
e-mail notification whenever there are changes, updates, revisions or errata related to a specified product family or
development tool of interest.

To register, access the Microchip web site at www.microchip.com. Under “Support”, click on “Customer Change Notifi-
cation” and follow the registration instructions.

CUSTOMER SUPPORT

Users of Microchip products can receive assistance through several channels:

« Distributor or Representative

* Local Sales Office

+ Field Application Engineer (FAE)

+ Technical Support

Customers should contact their distributor, representative or field application engineer (FAE) for support. Local sales

offices are also available to help customers. A listing of sales offices and locations is included in the back of this docu-
ment.

Technical support is available through the web site at: http://microchip.com/support

DS80000627D-page 6 © 2014-2019 Microchip Technology Inc.
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Note the following details of the code protection feature on Microchip devices:
. Microchip products meet the specification contained in their particular Microchip Data Sheet.

. Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the
intended manner and under normal conditions.

. There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

. Microchip is willing to work with the customer who is concerned about the integrity of their code.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device applications and the like is provided only for your convenience and may be
superseded by updates. It is your responsibility to ensure that your application meets with your specifications. MICROCHIP MAKES NO
REPRESENTATIONS OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS CONDITION, QUALITY, PERFORMANCE,
MERCHANTABILITY OR FITNESS FOR PURPOSE. Microchip disclaims all liability arising from this information and its use. Use of Micro-
chip devices in life support and/or safety applications is entirely at the buyer’s risk, and the buyer agrees to defend, indemnify and hold
harmless Microchip from any and all damages, claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any Microchip intellectual property rights unless otherwise stated.

Trademarks

The Microchip name and logo, the Microchip logo, AnyRate, AVR, AVR logo, AVR Freaks, BitCloud, chipKIT, chipKIT logo, CryptoMemory,
CryptoRF, dsPIC, FlashFlex, flexPWR, Heldo, JukeBlox, KeeLoq, Kleer, LANCheck, LINK MD, maXStylus, maXTouch, MediaLB, megaAVR,
MOST, MOST logo, MPLAB, OptoLyzer, PIC, picoPower, PICSTART, PIC32 logo, Prochip Designer, QTouch, SAM-BA, SpyNIC, SST, SST
Logo, SuperFlash, tinyAVR, UNI/O, and XMEGA are registered trademarks of Microchip Technology Incorporated in the U.S.A. and other
countries.

ClockWorks, The Embedded Control Solutions Company, EtherSynch, Hyper Speed Control, HyperLight Load, IntelliMOS, mTouch, Precision
Edge, and Quiet-Wire are registered trademarks of Microchip Technology Incorporated in the U.S.A.

Adjacent Key Suppression, AKS, Analog-for-the-Digital Age, Any Capacitor, Anyln, AnyOut, BodyCom, CodeGuard, CryptoAuthentication,
CryptoAutomotive, CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net, Dynamic Average Matching, DAM, ECAN, EtherGREEN,
In-Circuit Serial Programming, ICSP, INICnet, Inter-Chip Connectivity, JitterBlocker, KleerNet, KleerNet logo, memBrain, Mindi, MiWi,
motorBench, MPASM, MPF, MPLAB Certified logo, MPLIB, MPLINK, MultiTRAK, NetDetach, Omniscient Code Generation, PICDEM,
PICDEM.net, PICkit, PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple Blocker, SAM-ICE, Serial Quad /O, SMART-I.S., SQl,
SuperSwitcher, SuperSwitcher |l, Total Endurance, TSHARC, USBCheck, VariSense, ViewSpan, WiperLock, Wireless DNA, and ZENA are
trademarks of Microchip Technology Incorporated in the U.S.A. and other countries.

SQTP is a service mark of Microchip Technology Incorporated in the U.S.A.

Silicon Storage Technology is a registered trademark of Microchip Technology Inc. in other countries.

GestIC is a registered trademark of Microchip Technology Germany Il GmbH & Co. KG, a subsidiary of Microchip Technology Inc., in other
countries.

All other trademarks mentioned herein are property of their respective companies.

© 2014-2019, Microchip Technology Incorporated, All Rights Reserved.

ISBN: 9781522442875

Q UALITY MANAGEMENT SYSTEM Microchip received ISO/TS-16949:2009 certification for its worldwide
headquarters, design and wafer fabrication facilities in Chandler and
Tempe, Arizona; Gresham, Oregon and design centers in California
CERTI F IE D BY DNV and India. The Company'’s quality system processes and procedures
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping
— IS O / TS 1 6 9 4_ 9 — devices, Serial EEPROMSs, microperipherals, nonvolatile memory and
analog products. In addition, Microchip’s quality system for the design

and manufacture of development systems is ISO 9001:2000 certified.
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Tel: 86-571-8792-8115

China - Hong Kong SAR
Tel: 852-2943-5100
China - Nanjing

Tel: 86-25-8473-2460
China - Qingdao

Tel: 86-532-8502-7355

China - Shanghai
Tel: 86-21-3326-8000

China - Shenyang
Tel: 86-24-2334-2829

China - Shenzhen
Tel: 86-755-8864-2200

China - Suzhou
Tel: 86-186-6233-1526

China - Wuhan

Tel: 86-27-5980-5300
China - Xian

Tel: 86-29-8833-7252

China - Xiamen
Tel: 86-592-2388138

China - Zhuhai
Tel: 86-756-3210040

ASIA/PACIFIC

India - Bangalore
Tel: 91-80-3090-4444

India - New Delhi
Tel: 91-11-4160-8631

India - Pune
Tel: 91-20-4121-0141

Japan - Osaka
Tel: 81-6-6152-7160
Japan - Tokyo
Tel: 81-3-6880- 3770

Korea - Daegu
Tel: 82-53-744-4301

Korea - Seoul
Tel: 82-2-554-7200

Malaysia - Kuala Lumpur
Tel: 60-3-7651-7906

Malaysia - Penang
Tel: 60-4-227-8870
Philippines - Manila
Tel: 63-2-634-9065
Singapore

Tel: 65-6334-8870

Taiwan - Hsin Chu
Tel: 886-3-577-8366

Taiwan - Kaohsiung
Tel: 886-7-213-7830
Taiwan - Taipei

Tel: 886-2-2508-8600

Thailand - Bangkok
Tel: 66-2-694-1351

Vietnam - Ho Chi Minh
Tel: 84-28-5448-2100

EUROPE

Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393

Denmark - Copenhagen
Tel: 45-4450-2828

Fax: 45-4485-2829

Finland - Espoo
Tel: 358-9-4520-820

France - Paris

Tel: 33-1-69-53-63-20

Fax: 33-1-69-30-90-79
Germany - Garching

Tel: 49-8931-9700

Germany - Haan
Tel: 49-2129-3766400

Germany - Heilbronn
Tel: 49-7131-67-3636

Germany - Karlsruhe
Tel: 49-721-625370

Germany - Munich

Tel: 49-89-627-144-0
Fax: 49-89-627-144-44
Germany - Rosenheim
Tel: 49-8031-354-560

Israel - Ra’anana
Tel: 972-9-744-7705

Italy - Milan

Tel: 39-0331-742611
Fax: 39-0331-466781
Italy - Padova

Tel: 39-049-7625286
Netherlands - Drunen
Tel: 31-416-690399
Fax: 31-416-690340
Norway - Trondheim
Tel: 47-7288-4388

Poland - Warsaw
Tel: 48-22-3325737

Romania - Bucharest
Tel: 40-21-407-87-50
Spain - Madrid

Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
Sweden - Gothenberg
Tel: 46-31-704-60-40
Sweden - Stockholm
Tel: 46-8-5090-4654
UK - Wokingham

Tel: 44-118-921-5800
Fax: 44-118-921-5820

© 2014-2019 Microchip Technology Inc.

DS80000627D-page 8

08/15/18


http://support.microchip.com
http://www.microchip.com

	Product Change Notification - SYST-04NMLU519
	1.0 Electrical Characteristics
	2.0 Pin Descriptions
	3.0 Timing
	4.0 Typical Applications
	5.0 Packaging Information
	5.1 Package Marking Information

	Appendix A: Revision History
	Product Identification System
	Worldwide Sales and Service
	TABLE 1: Silicon DEVREV Values
	TABLE 2: Silicon Issue Summary
	Silicon Errata Issues
	Module 1 : bcdDevice field (DID) has invalid characters
	Module 2 : Selective Suspend command is ignored by the hub
	Module 3 : Glitch on DP (and SD/SCL) during power-up
	FIGURE 1: RC Circuit Diagram

	Module 4 : Detach detection failure

	Appendix A: Document Revision History
	The Microchip Web Site
	Customer Change Notification Service
	Customer Support
	Worldwide Sales and Service

