BOURNS

Electrical Characteristics

Features
m Fast tripping resettable circuit protection

m Surface mount packaging for automated
assembly

m Very low internal resistance
m Patents pending
m 100°C trip temperature

m Agency recognition: “ @i %

MF-ESMD Series - PTC Resettable Fuses

Applications
m Battery cell protection

-, . Tripped
. Initial Max. Time
| I
hold trip Resistance To Trip .P‘?""ef
Model V max. I max. Dissipation
Volts Amps Amperes Ohms Amperes Seconds Watts
at 23°C at 23°C at 23°C at 23°C at 23°C
Hold Trip Min. R4 Max. Max.
MF-ESMD190 16 100 1.9 3.8 0.017 0.08 10 2.0 1.5
NEW| MF-ESMD450 16 100 4.5 9.0 0.016 0.029 22.5 10.0 0.8
Environmental Characteristics
Operating/Storage Temperature ...........cccocueenee. -40°C to +85°C
Maximum Device Surface Temperature
in Tripped State ... 125°C
Passive Aging.......... ....485°C, 1000 hours .....ccevrveeriecieeree e +5% typical resistance change
Humidity Aging..... ....+85°C, 85% R.H. 1000 hours... ..x5% typical resistance change
Thermal Shock..... ....+85°C to -40°C, 20 times...... ..+10% typical resistance change
Solvent Resistance .... ....MIL-STD-202, Method 215 ..... ..No change
Vibration ......ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee s MIL-STD-883C, Method 2007.1, ................ No change
Condition A
Stocking Recommendations ..........c.cccoeeveriennee. Six months with prepackaged desiccant
Test Procedures And Requirements For Model MF-ESMD Series
Test Test Conditions Accept/Reject Criteria
RV TR 111, =Y o R Verify dimensions and materials.................. Per MF physical description
Resistance......... .dnstillair @ 23°C . Rmin < R < Rmax
Time to Trip ...... ...At specified current, Vmax, 23°C................ T < max. time to trip (seconds)
Hold Current .... .30 min. at lhold.......cccooeecviiieeerecccieeee e No trip
Trip Cycle Life ..... ...Vmax, Imax, 100 cycles ........ccceeevrerrirennnn. No arcing or burning
Trip Endurance..... . VMax, 48 hOUIS ......eevveiieeiieeeeeee e No arcing or burning
UL File NUMDEN .coeeiiiiiiiieieeeeeeeee e E 1745458
CSA File Number ...CA 110338
TUV File Number R2057213
Thermal Derating Chart - Ihold (Amps)
Ambient Operating Temperature
Model -40°C -20C oc 23°C a0°c 50°C 60°C 70°C 85'C
MF-ESMD190 3.04 2.7 2.2 1.9 1.44 1.23 1.00 0.78 0.49
MF-ESMD450 8.55 7.2 5.85 4.50 3.90 3.30 2.70 2.10 1.80
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MF-ESMD Series - PTC Resettable Fuses BOURNS®

Product Dimensions

Model A B (% D
ode Min. Max. Min. Max. Min. Max Min. Max.
11.15 11.51 4.83 5.33 0.33 0.63 0.53 1.02
MF-ESMD190 (0.439) (0.453) (0.190) (0.210) (0.013) (0.025) 0.021) (0.040)
11.15 11.51 4.83 5.33 0.90 1.10 0.51 1.02
MF-ESMD450 (0.439) 0.453) 0.190) 0.210) (0.035) (0.043) (0.020) (0.040)
Packaging: 1500 pcs. per reel. DIMENSIONS = MM
(INCHES)
Top and Bottom View Side View
Typical Time to Trip at 23°C
A c __‘ T— ypi P
T & &
S S
1 .
100
D—_‘ L \‘ \\
\ AN
\ \
Recommended Pad Layout \ \\
145 10 X £
<0.057)_j r' 2 \ N
4.75 S N
(0.187) ) 1 N
_1 L A
9.57 =
MIN. 0 377 = N
o
. . o 01 <
Typical Part Marking = N
= \\
Represents total content. Layout may vary.
N
PART 001 =
/IDENTIFICAT\ON
MANUFACTURER'S 190 -
T~ CODE -
TRADEMARK BOA \[/’\/AETEi 1 (E)FEZOOO =0A 0.001
(YEAR & WEEK) :
WEEK 27 OF 2000 = A0 0.1 1 10 100
(WEEK & YEAR)
Fault Current (Amps)
How to Order Solder Reflow Recommendations
MF - ESMD 190 - 2 w0 —
Multifuse® Product Note:
Designator = ! * MF-ESMD models can be
Series s Maximum Package Body Temperature (220° C) wave soldered and
ESMD = 11.5mm Surface Mount Component T 20— Weting of Solder (183° C) 4 reworked.
Hold Current, Inoig g w * If reflow temperatures
190_‘,‘50 (1 9 Amps ~48 AmpS) E ’ +——2 Minutes or More ————» 10° tl‘) 20C LessThan exceed the recommended
Packaging w per Second 120°C per profile, devices may not
Packaged per EIA 481-1 Second meet the performance
-2 = Tape and Reel i requirements.
[+—— Preheat —»{«——— Flux Activation—————»«————Reflow ———»+——Cool—>
0 T T T T T T
e (Ssconds) MF-ESMD, REV. G, 12/00

Specifications are subject to change without notice.
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Tape and Reel Specifications

MF-R, MF-RX, MF-RG & MF-R/250 Series Tape and Reel Specs

Devices taped using EIA468-B/IEC286-2 standards. See table below and Figures 1 and 2 for details.

IEC EIA Dimensions
Dimension Description Mark Mark Dimensions Tolerance
Carrier tape width w w (.71—539) (-(;.%:kgg)
Hold down tape width w4 ﬁ min.
Hold down tape wo No protrusion
Top distance between tape edges wa w6 ﬁ max.
Sprocket hole position w1 ws (3—%4) %
Sprocket hole diameter Do Do ﬁ %
Abscissa to plane (straight lead) H H % (;?'108)
Abscissa to plane (kinked lead) HO Ho % %
Abscissa to top H1 H1 %628) max.
Overall width w/lead protrusion (03] % max.
Overall width w/o lead protrusion c2 (1%753) max.
Lead protrusion 11 L1 % max.
Protrusion of cutout L L (.;—31.3) max.
Protrusion beyond hold tape 2 2 Not specified
Sprocket hole pitch PO PO % %
Pitch tolerance 20 seconds + 1 second
Device pitch: MF-R010 — MF-R160 i
Device pitch: MF-R185 — MF-R400 %
Device pitch: MF-RX110 — MF-RX160 i
Device pitch: MF-RX185 — MF-RX375 %
Device pitch: MF-RG300, MF-RG500 %
Device pitch: MF-RG700, MF-RG900, MF-RG1100 %
Device pitch: MF-R012/250 o
Tape thickness t t % max.
Tape thickness with splice t1 % max.
Splice sprocket hole alignment 0 (:gf’z)
Body lateral deviation Ah Ah 0 )
Body tape plane deviation Ap Ap 0 (:8;531)
Lead seating plane deviation AP1 P1 0 (5_8‘278)
Lead spacing F F % (:8585)
Reel width w w o max.
Reel diameter d a (1?1_?’37) max.
Space between flanges less device % (23122)

DIMENSIONS = (IN'\CAI:AES)

Specifications are subject to change without notice.

60



MF-R, MF-RX, MF-RG & MF-R/250 Series Tape and Reel Specs

IEC EIA Dimensions
Dimension Description Mark Mark Dimensions Tolerance
: 475 +3.25
Space between flanges less device Ten =128)
Arbor hole diameter f c (1%24) (2_1427'2)
Core diameter h n % max.
B 56 372 3712
0X (22) (146) (146) max.
Consecutive missing places 3 maximum
Empty places per reel Not specified
DIMENSIONS = — 1M _
(INCHES)

Taped Component Dimensions

Ah-+ ~Ah

#

Jﬁeference plane
F

o~

User direction of feed —

Cross section A-B |
S b
Figure 1 t

Reel Dimensions

== Upper side
1 N User % Tape \
4 direction sl =
of ||||eE ‘
N 1 feed Lower side
- h—
fe— [ —
Figure 2

Specifications are subject to change without notice. 61



MF-SM Series Tape and Reel Specifications

MF-SM030, 050, 075, 100, 125 MF-SM150, 200, 250, 260
Tape Dimension Identifiers per EIA-481-2 per EIA 481-2
16+0.3 16+0.3
W (63 .012) (63 .012)
P 4.0+0.10 4.0£0.10
0 (157 = .004) (157 £ .004)
P 8.0£0.10 12.0£0.10
1 (315 = .004) (472 £ .004)
P 8.0£0.10 12.00.10
2 (315 = .004) (472 = .004)
A 2.00.10 2.0£0.10
0 (:079 = .004) (:079 = .004)
B 57+0.10 6.9 0.10
0 (224 = 004) (272« .004)
8.1+0.15 96 0.10
B4 max. (319 = .006) (378 = .004)
D 9.1 11.0
0 (:358) (433)
F 15+0.1/0 15+0.1/-0
(059 +.004/-0) (059 +.004/-0)
E 75+0.10 75+0.10
1 (295 = .004) (:295 = .004)
: 1.75+0.10 1.75+0.10
Eo min. (1069 = .004) (:069 = .004)
14.25 14.25
T max. 561) (561)
04 04
T4 max. (016) (016)
0.1 0.1
Ko 004) (004)
. 34:0.15 35:0.15
Leader min. (134£.006) (138.£.006)
. . 390 390
Trailer min. (15.35) (15.35)
. . e 160 160
Reel Dimension Identifiers .30 ©30)
360 360
A max. {14.17) {74.17)
) 50 50
N min. (1.97) (1.97)
W 16.4+2.0/-0 16.4 +2.0/-0
1 (.65 +.079/-0) (65 +.079/-0)
224 22.4
Wy max. 1882) (882)
DIMENSIONS = — MM
(INCHES)

T B ~—+ Wy(MEASURED
/ . MM ATHUB)
COVER
TAPE T
e =
. F T
7 fT l ! A =1 N(HUB DIA)
by A LS 2 W R
t BO |
y —=| W, (MEASURED
.T\o AT HUB)
=T

Specifications are subject to change without notice.
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MF-MSMD, MF-USMD & MF-ESMD Series Tape and Reel Specs BOURNS®

Tape Dimension Identifiers

MF-MSMD Series

per EIA-481-1

MF-USMD Series
per EIA 481-1

MF-ESMD Series
per EIA 481-1

\f

12403 8+0.3 8+0.3
w (472 012) (040 = .012) (040 = .012)
P 4.0+0.10 4.0£0.10 4.0£0.10
0 (157 = .004) (157 + .004) (157 + .004)
P 8.0+0.10 4.0£0.10 4.0£0.10
1 (315 « .004) (157 +.004) (157 +.004)
P 2.0+0.05 2.0+0.05 2.0+0.05
2 (079 = .039) (079 = .039) (079 = .039)
A 35+023 2.8+ 0.1 2.8+0.1
0 (134 = .009) (110 = .004) (110 = .004)
B 51015 350.1 350.1
0 (:201 = .006) (138 £ .004) (138 £ .004)
59 435 435
B4 max (232) (71 (71
D 15+0.1/-0 1.5+01/-0 1.5+01/-0
0 {1059 + .004/-0) {1059 + .004/-0) {1059 + .004/-0)
F 55+0.05 352005 352005
(2165 + .002) (138 «.002) (138 «.002)
E 1.75+0.10 1.75+0.10 1.75+0.10
1 (1069 = .004) (.069 = .004) (.069 = .004)
; 10.25 6.25 6.25
Eo min. (404) (246) (246)
0.6 06 06
T max. (.024) (.024) (.024)
0.1 0.1 0.1
T4 max. 008 004y (.004)
K 09015 11+0.05 0.8+0.1
0 (1035 = .006) (1043 = .002) (1031 = .004)
. 390 390 390
Leader min. (15.35) (15.35) (15.35)

. . 160 160 160
Trailer min. (6.30) (6.30) (6.30)
Reel Dimension Identifiers

185 185 185
A max. (7.283) (7.283) (7.283)
. 50 50 50
N min. (1.97) (1.97) (1.97)
W 12.4 +2.0/-0 8.4+15/-0 8.4+15/-0
1 (488 + 075/-0) (331 + .059/-0) (331 + .059/-0)
18.4 14.4 14.4
Wp max. (724) (567) (567)
DIMENSIONS = — MM
(INCHES)
Fo
T P2~ Bt ~—Wo(MEASURED
s nn ATHUB)
COVER
TAPE + f
¥ e N = T
7 F
T l b A = N(HUBDIA)
o o 2 |t

‘ N

I
T
— ‘

kAO*

Specifications are subject to change without notice.
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MF-SM013/250 Series Tape and Reel Specifications

Taped Component Dimensions

4.0+0.1
(157 = .004)
2.0+0.1
(079% .004) saos .
510 3+0.
W (050 +.004) ((1167;+i8i)14) —l r(.079i.004)
I I
N_Dld 0 0 0 o o-e-\ T ;
|
16.0+0.3 75%0.1
630+ 012) \ 2%+ 004) 48201
96401 & 4 - = U2 t (-150:£.004) 101
(378 .004) m | Sw Sw (1;16215) il Taog) X
1]

1.5 L 6.90 + 0.1
MIN, - | _6.90£0.1 o

059 N

(.059) (272 £.004) i) MAX.
12.0 0.1
(472 = 004)

Reel Dimensions
_»‘ L_ 24.4 42.0-0.0
(961 +.079/0.0)
30.4
{1.197) MAX

Specifications are subject to change without notice.
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MF-S, MF-LS, MF-LR and MF-VS Series Tape and Reel Specifications BOURNS®

Taped Component Dimensions

48.0+0.3
(1.90+£.012)
| 12.0+0.1
‘ (472 +.004)
1.0+0.1/-0 | 40+0.1
(039 + .004/-0)\ ‘ | (167 .004)

N \ \

AR SR S O i ale

DIA. ‘ ‘
5562010 _ ‘ [ ‘ |
(.219 +.004) FJ\ m m
NI |
L o —s.ofo_z
\ \ —\
HOLD
40402

| | [T (157 £ .008) ‘

S el e ol ol i ol e ol e ol e

\ PASTEBOARD
HOLD

Reel Dimensions

Specifications are subject to change without notice.

ﬂf

_008 MAX.
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MF-AAA Series Tape and Reel Specifications

Taped Component Dimensions

10.04 0.1
(:394 £ .004)
— - 16.0:+0.1 40£0.1
(.016) 1.5+0.1 (.630 +.004) 20+01 (157 +.004)
MAX. (:060+.004) (079 .004) ]
124
; pr
T | N R S R S S . e il
u B ©) \
(Jf&) 1 \ A $ i / (700 \t 1004)
L A 15104 ‘ 53404 | 115+0.1
(o (G000 {52+ .009) (453 £.004)

2.0
o7 )MAX.—> ~

Reel Dimensions

60
2.362
MlIN.
360
{14.173)
MAX.
24442000 L
(961 +.0790)
304
gy MAX—=" =

Specifications are subject to change without notice.
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