MICROCHIP

MIC5891

8-Bit Serial-Input Latched Source Driver

Features

» High-Voltage, High-Current Outputs
* Output Transient Protection Diodes

*+ CMOS-, PMOS-, NMOS-, and TTL-Compatible
Inputs

* 5 MHz Typical Data Input Rate
* Low-Power CMOS Latches

Applications

» Alphanumeric and Bar Graph Displays
« LED and Incandescent Displays

* Relay and Solenoid Drivers

» Other High-Power Loads

Package Type
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General Description

The MIC5891 latched driver is a high-voltage,
high-current integrated circuit comprised of eight
CMOS data latches, CMOS control circuitry for the
common STROBE and OUTPUT ENABLE, and bipolar
Darlington transistor drivers for each latch.

Bipolar/MOS construction provides extremely low
power latches with maximum interface flexibility.

The MIC5891 will typically operate at 5 MHz with a 5V
logic supply.

The CMOS inputs are compatible with standard
CMOS, PMOS, and NMOS logic levels. TTL circuits
may be used with appropriate pull-up resistors to
ensure a proper logic-high input.

A CMOS serial data output allows additional drivers to
be cascaded when more than 8 bits are required.

The MIC5891 has open-emitter outputs with
suppression diodes for protection against inductive
load transients. The output transistors are capable of
sourcing 500 mA and will sustain at least 35V in the
on-state.

Simultaneous operation of all drivers at maximum rated
current requires a reduction in duty cycle due to
package power limitations. Outputs may be paralleled
for higher load current capability.

The MIC5891 is available in a 16-pin plastic DIP
package (N) and 16-pin wide SOIC package (WM).

© 2016 - 2022 Microchip Technology Inc.

DS20005638B-page 1



MIC5891

Functional Diagram
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MIC5891

1.0 ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings 1 (Note 1, Note 2, Note 3)

OULPUL VOITAGE (VQUT) -+evverrreermreemreentetiiteeasee sttt e st e st e st e et e st e st e beesae e e bt e eas e e bt e ah e e e bt e she e et e e ea e e en bt e seneeabeenbseenneenneeenee +50V
Logic Supply Voltage RaANGE (VD) «-+eevreereertriiiieniieitt st sttt sttt ettt nbe e sane e nne e +4.5V to +15V
Load Supply VOItage RANGE (VBB) - - tctutrrtrriiiiiiintieriitesteese st se ettt st sttt st e e sbe e seneene e +5.0V to +50V
INPUL VOIAGE RANGE (V][] --+eervreerreeamteeitiiitt ettt ettt ettt ettt r e nan e e —0.3V to (Vpp + 0.3V)
ContiNUOUS COlIECIOr CUIMTENT (6] -vveuveeiiteitie ittt ettt et sttt e e bt e nbe e et e e e eanes 500 mA
Package Power DiSSIPAtION ..........uiiiiiiiiiiiie et e e aane See Figure 2-1

T Notice: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device.
This is a stress rating only and functional operation of the device at those or any other conditions above those indicated
in the operational sections of this specification is not intended. Exposure to maximum rating conditions for extended
periods may affect device reliability.

Note 1: T, = +25°C.
2: Derate at the rate of 20 mW/°C above Ty = +25°C.

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

TABLE 1-1: ALLOWABLE DUTY CYCLES

Number of Outputs ON at Maximum Allowable Duty Cycles at a T, of:

loyr = -200 mA +50°C +60°C +70°C
8 53% 47% 41%
7 60% 54% 48%
6 70% 64% 56%
5 83% 75% 67%
4 100% 94% 84%
3 100% 100% 100%
2 100% 100% 100%
1 100% 100% 100%
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MIC5891

Electrical Characteristics

Electrical Characteristics: Vgg = 50V, Vpp = 5V to 12V; T = 25°C, unless noted. (Note 1).
Parameters Sym. Min. Typ. Max. Units Conditions
— — -50 pA Tp =+25°C
Output Leakage Current lcex
— — -100 pA Tp=+85°C
— — 23 \Y lout =—100 mA, Tp = +85°C
Output Saturation Voltage VcE(sAT) — — 24 \ louT = —225 mA, Tp = +85°C
— — 25 \ loutr =—350 MA, Ty = +85°C
Output Sustaining Voltage VcE(sus) 35 — — \Y loyur =-350mA,L=2mH
3.5 — VDD+O'3 \Y VDD =5.0V
Input Voltage x'N“) 10.5 — | Vppt03| V Vpp = 12V
IN(0)
Vgs—0.3 | — 0.8 \ Vpp = 5.0V to 12V
— — 120 lJA VDD = V|N =5.0V
Input Current I|N(1)
— — 240 HA Vpp = 12V
100 —_— —_— kQ VDD =5.0V
Input Impedance Z\N
50 — — kQ Vpp = 12V
Maximum Clock Frequency fe 3.3 — — MHz —
— — 20 kQ Vpp = 5.0V
Serial Data Output Resistance Rout
— — 6.0 kQ Vpp = 12V
Output Enable to Output,
Turn-On Delay teLH — — 2.0 VE lout = 350 MA
Output Enable to Output,
Turn-Off Delay tpHL — — 10 us lout = ~350 MA
| — — 10 mA | All outputs on, all outputs open
BB — — | 200 LA All outputs off
Vpp = 5V, all outputs off,
T T 100 WA inputs = OV
Supply Current . . 200 uA Vpp = 12V, all outputs off,
inputs = OV
Ibb -
. . 10 mA Vpp = 5V, one output on,
) inputs = 0V
. . 30 mA Vpp = 1.2V, one output on,
inputs = OV
) — — 50 MA Tp = +25°C; Max. Vgg
Diode Leakage Current Iy
— — 100 MA Tp = +85°C; Max. Vgg
Diode Forward Voltage Vg — — 2.0 \Y I = 350 mA; Vgg open

Note 1: Specification for packaged product only.
2: Positive (negative) current is defined as going into (coming out of) the specified device pin.
3: Operation of these devices with standard TTL may require the use of appropriate pull-up resistors.
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MIC5891

TEMPERATURE SPECIFICATIONS

Parameters ‘ Sym. | Min. ‘ Typ. ‘ Max. ‘ Units ‘ Conditions
Temperature Ranges
Operating Temperature Range Ta —40 — +85 °C |Note1
Storage Temperature Range Ts -65 — +150 °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;, 8,4). 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.

Typical Circuits
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FIGURE 1-1: Typical Input Circuit FIGURE 1-2: Typical Output Circuit.
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MIC5891

2.0 TYPICAL PERFORMANCE CURVES

Note: The graphs and tables provided following this note are a statistical summary based on a limited number of
samples and are provided for informational purposes only. The performance characteristics listed herein
are not tested or guaranteed. In some graphs or tables, the data presented may be outside the specified
operating range (e.g., outside specified power supply range) and therefore outside the warranted range.
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FIGURE 2-1: Allowable Package Power
Dissipation vs. Temperature.

PACKAGE POWER DISSIPATION
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MIC5891

3.0 TIMING CONDITIONS

The descriptions of the timing conditions are listed below Figure 3-1.
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FIGURE 3-1: Timing Conditions.

TABLE 3-1: TIMING CONDITIONS PARAMETERS

Vpp = 5.0V, Logic levels are Vpp and ground.

Reference Parameter Value

A Minimum data active time before clock pulse (data set-up time) 75 ns
B Minimum data active time after clock pulse (data hold time) 75ns
C Minimum data pulse width 150 ns
D Minimum clock pulse width 150 ns
E Minimum time between clock activation and strobe 300 ns
F Minimum strobe pulse width 100 ns
G Typical time between strobe activation and output transition 1.0 us
H Turn-off delay See Electrical Characteristics
| Turn-on delay See Electrical Characteristics

TABLE 3-2: TRUTH TABLE
; Shift Register ;

Serial | . Contents Serial | o be| Latch Contents Output| Output Content
Data Data
Inout Input Outout Input Enable

p [ P P PP P lilpls . Iy IN [P P P PP

H I H R1 R2 RN-Z RN-1 RN-1

X -1 | RiR2R3...Ry1 Ry Rn

XXX...XX X L R4 Ry R3 ... Ryoq Ry
— — — XXX...XX H LLL..LL

L = Low Logic Level, H = High Logic Level, X = Irrelevant, P = Present State, R = Previous State.
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MIC5891

4.0 APPLICATION INFORMATION

Serial data present at the input is transferred into the
shift register on the rising edge of the CLOCK input
pulse. Additional CLOCK pulses shift data information
towards the SERIAL DATA OUTPUT. The serial data
must appear at the input prior to the rising edge of the
CLOCK input waveform.

The 8 bits present in the shift register are transferred to
the respective latches when the STROBE is high
(serial-to-parallel conversion). The latches will continue
to accept new data as long as the STROBE is held
high. Most applications where the latching feature is
not used (STROBE tied high) require the OUTPUT
ENABLE input to be high during serial data entry.

Outputs are active (controlled by the latch state) when
the OUTPUT ENABLE is low. All outputs are low
(disabled) when the OUTPUT ENABLE is high.
OUTPUT ENABLE does not affect the data in the shift
register or latch.

DS20005638B-page 8
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MIC5891

5.0 PACKAGING INFORMATION

5.1 Package Marking Information

16-Pin PDIP* Example
M XXXXXX M MICREL
XXXXXXXXX MIC5891YN
WNNN 1312

16-Pin SOICW* Example
M XXXXXX M MICREL
XXXXXXXXXX MIC5891YWM
WNNN 1632

o ®

mark).

Legend: XX..X Product code or customer-specific information
Y Year code (last digit of calendar year)
YY Year code (last 2 digits of calendar year)
ww Week code (week of January 1 is week ‘01’)
NNN Alphanumeric traceability code
e3 Pb-free JEDEC® designator for Matte Tin (Sn)
* This package is Pb-free. The Pb-free JEDEC designator (@)

can be found on the outer packaging for this package.

e, A, V¥V Pinone index is identified by a dot, delta up, or delta down (triangle

the corporate logo.

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

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

Note: If the full seven-character YYWWNNN code cannot fit on the package, the following truncated codes

are used based on the available marking space:

6 Characters = YWWNNN; 5 Characters = WWNNN; 4 Characters = WNNN; 3 Characters = NNN;

2 Characters = NN; 1 Character = N

© 2016 - 2022 Microchip Technology Inc.
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MIC5891

16-Lead PDIP Package Outline and Recommended Land Pattern

TITLE
16 LEAD PDIP PACKAGE OUTLINE & RECOMMENDED LAND PATTERN
DRAWING # | PDIP-16LD-PL-1 UNIT | INCH
LEAD FRAME | Copper LEAD FINISH | Matte Tin
.7504.010
085,020 PINE 1
[l ™ e ;
.080+.025
.016 DP MAX "\ ‘
2 2 2
D ¢ S 1 | - i
\%\ 2 g 3
" o~ ]
R.030 AT BOTTOM-| 1
L 'L |"L
039 TYP .060+.010 .005 MIN .130+.008 é
015 >
.085+.020 | o pane 12
I d
‘V\T P r.ozox.ms
— ‘ —4‘ 020
\ [ 014 011
} % .008
=
—C— o \
| (=3
015 MIN n .014]
1150 A 008 022 \BASE MATERIAL
. .014
i i [&].010@[C] SECTION A-A
.050 TYP
L oison —J—L—.mo REF
$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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MIC5891

16-Lead SOICW Package Outline and Recommended Land Pattern

TITLE

16 LEAD SOICW PACKAGE OUTLINE & RECOMMENDED LAND PATTERN

DRAWING # | SOICW-16LD-PL-1

UNIT | INCH [MM]

T HAARAAAR

THAAAAAR

NOTES:
1. DIMENSIONS ARE IN INCHESIMMI,
2, CONTROLLING DIMENSION: INCHES.

DIMENSION DOES NOT INCLUDE MOLD FLASH OR
PROTRUSIONS, EITHER OF WHICH SHALL NOT
EXCEED 0.006[0.15] PER SIDE,

PIN ID MARK
[0.63-0.89 mml
0.406 3908 D/_ 0.296 E§§373 ¢
[10.31 1358 1 PIN #1 [7.52 Zo10 1
/_]D MARK
1 8 1
0.407 13908 - J LO 016 Egngﬁ J L
+
[10.34 13181 [0.41 2506 1 9050 [1.273
BSC
I0P VIEW BOTTOM VIEW
NOTE + L, 2 NOTE + L, 2
0°-8° o
0,032 *33%8 }k [8.89 TYP]——‘
r0.81 3541
0.013 *3907 x45° DETAIL A" D D D D D D
0092 %558 ™ 1033 123 1
2.34 13321
SEE
7 DETAIL “A
! : | + [9.32 TYP]
1 :,[/ \ ﬂL |t oo 00033
I 10257392 1 ‘
0.003 #3142, .
0.296_0'003
+0.22 0.004
[0.08 Zgps7] "_[7'52 tg.?g ] [e.2] __
NOTE 1 L. 2, 3
[0.71 (127 TYP]

RECOMMENDED LAND PATTERN

Note:

http://www.microchip.com/packaging.

For the most current package drawings, please see the Microchip Packaging Specification located at

© 2016 - 2022 Microchip Technology Inc.
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NOTES:
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MIC5891

APPENDIX A: REVISION HISTORY

Revision A (October 2016)

* Converted Micrel document MIC5891 to Micro-
chip data sheet DS20005638B.

* Minor text changes throughout.

» Operating temperature range corrected in the
Temperature Specifications section.

* Maximum Saturation Voltage values updated in
Table .

 First Input Current maximum value updated in
Table .

Revision B (February 2022)

» Corrected the device marking specification in
Section 5.1, Package Marking Information.

© 2016 - 2022 Microchip Technology Inc. DS20005638B-page 13
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NOTES:
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MIC5891

PRODUCT IDENTIFICATION SYSTEM

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

PART NO.

Device

X XX - XX

X

Junction Package Media Type

Temperature Range

Device:

Junction
Temperature
Range:

Package:

Media Type:

MIC5891: 8-Bit Serial-Input Latched Source Driver
Y = —40°C to +85°C

N = 16-Lead PDIP

WM = 16-Lead SOICW

TR = 1,000/Reel for WM Package
(blank)=25/Tube for N Package
(blank)= 47/Tube for WM Package

Examples:
a) MIC5891YN:

a) MIC5891YWM:

a) MIC5891YWM-TR:

8-Bit Serial-Input Latched
Source Driver, —40°C to +85°C
Junction Temperature Range,
16-Lead PDIP, 25/Tube

8-Bit Serial-Input Latched
Source Driver, —-40°C to +85°C
Junction Temperature Range,
16-Lead SOICW, 47/Tube

8-Bit Serial-Input Latched
Source Driver, —-40°C to +85°C
Junction Temperature Range,
16-Lead SOICW, 1,000/Reel

© 2016 - 2022 Microchip Technology Inc.

DS20005638B-page 15



MIC5891

NOTES:
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Note the following details of the code protection feature on Microchip products:

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

. Microchip believes that its family of products is secure when used in the intended manner, within operating specifications, and

under normal conditions.

. Microchip values and aggressively protects its intellectual property rights. Attempts to breach the code protection features of
Microchip product is strictly prohibited and may violate the Digital Millennium Copyright Act.

. Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its code. Code protection does not
mean that we are guaranteeing the product is “unbreakable”. Code protection is constantly evolving. Microchip is committed to
continuously improving the code protection features of our products.

This publication and the information herein may be used only
with Microchip products, including to design, test, and integrate
Microchip products with your application. Use of this informa-
tion in any other manner violates these terms. Information
regarding device applications is provided only for your conve-
nience and may be superseded by updates. It is your responsi-
bility to ensure that your application meets with your
specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at https:/
www.microchip.com/en-us/support/design-help/client-support-
services.

THIS INFORMATION IS PROVIDED BY MICROCHIP "AS IS".
MICROCHIP MAKES NO REPRESENTATIONS OR WAR-
RANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED,
WRITTEN OR ORAL, STATUTORY OR OTHERWISE,
RELATED TO THE INFORMATION INCLUDING BUT NOT
LIMITED TO ANY IMPLIED WARRANTIES OF NON-
INFRINGEMENT, MERCHANTABILITY, AND FITNESS FORA
PARTICULAR PURPOSE, OR WARRANTIES RELATED TO
ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDI-
RECT, SPECIAL, PUNITIVE, INCIDENTAL, OR CONSE-
QUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY
KIND WHATSOEVER RELATED TO THE INFORMATION OR
ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS
BEEN ADVISED OF THE POSSIBILITY OR THE DAMAGES
ARE FORESEEABLE. TO THE FULLEST EXTENT
ALLOWED BY LAW, MICROCHIP'S TOTAL LIABILITY ON
ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION
ORITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF
ANY, THAT YOU HAVE PAID DIRECTLY TO MICROCHIP
FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applica-
tions 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.

For information regarding Microchip’s Quality Management Systems,
please visit www.microchip.com/quality.

Trademarks

The Microchip name and logo, the Microchip logo, Adaptec,
AnyRate, AVR, AVR logo, AVR Freaks, BesTime, BitCloud,
CryptoMemory, CryptoRF, dsPIC, flexPWR, HELDO, IGLOO,
JukeBlox, KeelLoq, Kleer, LANCheck, LinkMD, maXStylus,
maXTouch, MedialLB, megaAVR, Microsemi, Microsemi logo,
MOST, MOST logo, MPLAB, OptoLyzer, PIC, picoPower,
PICSTART, PIC32 logo, PolarFire, Prochip Designer, QTouch,
SAM-BA, SenGenuity, SpyNIC, SST, SST Logo, SuperFlash,
Symmetricom, SyncServer, Tachyon, TimeSource, tinyAVR, UNI/O,
Vectron, and XMEGA are registered trademarks of Microchip
Technology Incorporated in the U.S.A. and other countries.

AgileSwitch, APT, ClockWorks, The Embedded Control Solutions
Company, EtherSynch, Flashtec, Hyper Speed Control, HyperLight
Load, IntelliMOS, Libero, motorBench, mTouch, Powermite 3,
Precision Edge, ProASIC, ProASIC Plus, ProASIC Plus logo, Quiet-
Wire, SmartFusion, SyncWorld, Temux, TimeCesium, TimeHub,
TimePictra, TimeProvider, TrueTime, WinPath, and ZL 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, Augmented Switching, BlueSky,
BodyCom, CodeGuard, CryptoAuthentication, CryptoAutomotive,
CryptoCompanion, CryptoController, dsPICDEM, dsPICDEM.net,
Dynamic Average Matching, DAM, ECAN, Espresso T1S,
EtherGREEN, GridTime, IdealBridge, In-Circuit Serial
Programming, ICSP, INICnet, Intelligent Paralleling, Inter-Chip
Connectivity, JitterBlocker, Knob-on-Display, maxCrypto, maxView,
memBrain, Mindi, MiWi, MPASM, MPF, MPLAB Certified logo,
MPLIB, MPLINK, MultiTRAK, NetDetach, NVM Express, NVMe,
Omniscient Code Generation, PICDEM, PICDEM.net, PICkit,
PICtail, PowerSmart, PureSilicon, QMatrix, REAL ICE, Ripple
Blocker, RTAX, RTG4, SAM-ICE, Serial Quad /O, simpleMAP,
SimpliPHY, SmartBuffer, SmartHLS, SMART-I.S., storClad, SQl,
SuperSwitcher, SuperSwitcher I, Switchtec, SynchroPHY, Total
Endurance, TSHARC, USBCheck, VariSense, VectorBlox, VeriPHY,
ViewSpan, WiperLock, XpressConnect, 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.

The Adaptec logo, Frequency on Demand, Silicon Storage
Technology, Symmcom, and Trusted Time are registered
trademarks of Microchip Technology Inc. in other countries.

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

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

© 2016 - 2022, Microchip Technology Incorporated and its subsidiar-
ies.

All Rights Reserved.
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Germany - Garching

Tel: 49-8931-9700

Germany - Haan
Tel: 49-2129-3766400

Germany - Heilbronn
Tel: 49-7131-72400

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
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