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Difference for Migration:

From KSZ8995MA/FQ to KSZ8895MQ/FMQ

INTRODUCTION

Microchip’s 5-port management switch KSZ8895 family has many new features and benefits with on-chip termination,
lowest power consumption, power management, quality of service (QoS) four queues prioritization, programmable rate
limit and priority ratio, RSTP, multiple packets filtering and so on. This application note describes the migration require-
ments from the KSZ8995 to KSZ8895.

There are two parts that can be migrated directly:

1. KSZ8995MA can be migrated to the KSZ8895MQ with all copper ports.

2. KSZ8995FQ can be migrated to the KSZ8895FMQ with fiber port to be used on port 3 and port 4, other are cop-
per ports.

PIN-TO-PIN COMPATIBILITY

The KSZ8995 device can be replaced by KSZ8895 on the PCB board directly because they are compatible. Please see
their pin diagrams below:
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FIGURE 1: KSZ8995MA/FQ Pin Diagram.
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FIGURE 2: KSZ8895MQ/FMQ Pin Diagram.

What follows is a description of the pin-to-pin compatibility if you are replacing KSZ8995 with KSZ8895 on an existing
board:

1. Pin 1 to Pin 37 are the same between KSZ8995 and KSZ8895.

2. Pin 38 is NC (No Connection) in KS8895MQ/TMQ, pin 38 is FXSD3 in KSZ8895FMQ which is the same as
KSZ8995FQ. Pin 39 is NC (No Connection) on the KSZ8895MQ/TMQ, pin 39 is FXSD4 on KSZ8895FMQ which
is the same as KSZ8995FQ. Pin 38 and Pin 39 have internal pull-down for copper mode of the KSZ8895MQ/
TMAQ. Pin 38 and Pin 39 are signal detect pins for fiber mode of port 3 and port 4 on the KSZ8895FMAQ.

3. Pins 40 through 46 are NC (No Connection) in the KSZ8895, which is different than in the KSZ8995. Therefore,
when migrating from the KSZ8995 to the KSZ8895, pins 40 through 46 can either be left with their original
KSZ8995 connections or be left unconnected. The MUX pins (pins 45 and 46) on the KSZ8995 are used for fac-
tory test and should be left unconnected for normal operation on KSZ8895MQ. For KSZ8895FMQ, pins 45 and
46 are FXSD.

4. Pin 47 PWRDN_N is the same as the hardware power-down pin between KSZ8995 and KSZ8895.

5. Pin 48 is NC on the KSZ8995, Pin 48 is INTR_N interrupt pin for the link change in the KSZ8895. It is okay to
leave this pin floating if the interrupt pin is unused.

6. Pin 49 to Pin 122 are the same between the KSZ8995 and KSZ8895.

7. Pin 123 and Pin 124 are NC with internal no connection in KSZ8895. Pin 123 and Pin 124 are the power VDDAP
and ground on the KSZ8995. So it doesn’t matter when KSZ8895 is used instead of KSZ8995 with respect to
these pins.

8. Pin 125 and Pin 126 are power and ground pins in the KSZ8995. Pin 125 and Pin 126 are LDO_O (1.2V LDO
controller output) and IN_PWR_SEL (internal 1.2V LDO controller select) pins on the KSZ8895. When Pin 126
IN_PWR_SEL pin is ground ‘0’, the internal 1.2V LDO controller is disabled and Pin 125 LDO_QO is tri-stated. So
the two pins will not be affected when the KSZ8895 is used instead of the KSZ8995 because Pin 126 is ground
‘0’ with internal 1.2V LDO controller disabled and Pin 125 is tri-stated with a power.
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9. Pin 127 and Pin 128 are same between KSZ8995 and KSZ8895.
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TABLE 1: PIN-TO-PIN COMPARISON
e | Pin Name Type KSZ8995MA/FQ Function KSZSSQSI\:I&CI’ ':"3“1‘; Function
1-37 — — g"g&g;?;i\’,g(/ TX pairs, and Same as KSZ8995
FQ: Fiber signal detect pin for port 3 | FMQ: Fiber signal detect pin for
MAV/XA: Fiber signal detect pin for ort 3
38 FXSD3/5 IPD port 5 ° i Ir\)/IQ/TMQ/RQ: No connection for
No connection for copper copper
FQ/MA/XA: Fiber signal detect pin EQ"HQ; Fiber signal detect pin for
39 FXSD4 IPD E)cr) Féc;:n‘lection for copper MQ/TMQ/RQ: no connection for
copper
NC (Internal no connection)
Note: Due to using 0.13 pm technol-
40 o - GNDA ogy, KSZ8895 car? reductje some
ground and power pins.
41 — — VDDAR NC (Internal no connection)
42 — — GNDA NC (Internal no connection)
43 — — VDDAR NC (Internal no connection)
44 — — GNDA NC (Internal no connection)
45 — NC MUX1 NC
46 — NC MUX2 NC
47 PWRDN_N IPU Full-chip power down. Active-low. Full-chip power down. Active-low.
48 . . RESERVED with NC ilgtgli;uy[')t pin. If not using this pin, NC
49 GNDD GND Digital ground Digital ground
50 vVDDC P 1.8V digital core Vpp 1.2V digital core Vpp
51-57 — — Port 5 PHY5 P5-MII TX signals Port 5 PHY5 P5-MII TX signals
58 GNDD GND Digital ground Digital ground
59 VDDIO = ii.l?cVUi;jrg?ltal Vpp for digital /0O glgl\t/al2|/5ovcﬁcrnjlt?;/ digital Vpp for
60-68 — — | Port 5 PHY5 P5-MIl RX signals gfr:psp'i?;(:mfx'l'(SR;(S‘z;gga's
69-75 — — Port 5 MAC5 SW5-MII TX signals Port 5 MAC5 SW5-MII TX signals
76 GNDD GND Digital ground Digital ground
77 VDDIO = ii.l?cVUi;jrg?ltal Vpp for digital /0O glgl\t/al2|/5ovcﬁcrnjlt?;/ digital Vpp for
78-85 — — Port 5 PHY5 P5-MII RX signals Port 5 PHY5 P5-MII RX signals
86-87 SCONF[1:0] IPD Configuration pins for Ml Same as KSZ8995
88 GNDD GND Digital ground Digital ground
89 VDDC P 1.8V digital core Vpp 1.2V digital core Vpp
90-92 LED5[2:0] IPU/O | Port 5 LED indicators Same as KSZ8995
93-95 LED4[2:0] IPU/O | Port 4 LED indicators Same as KSZ8995
96-98 LED3[2:0] IPU/O | Port 3 LED indicators Same as KSZ8995
99 GNDD GND Digital ground Digital ground
100 VDDIO = 3.3V digital Vpp for digital I/0 3.3V, 2.5V, or 1.8V digital Vpp for

circuitry

digital 1/O circuitry
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TABLE 1: PIN-TO-PIN COMPARISON (CONTINUED)

Pin . . KSZ8895MQ/FMQ Function
Number Pin Name Type KSZ8995MA/FQ Function (Note 1)

Same as KSZ8995 except LED2-1
strap option: It is for port 3 only.

PU (default) = Enable auto-negotia-
tion.

PD = Disable auto-negotiation. Strap
to register60 bit [7].

104 LED1-2 IPU/O | Port 1 LED indicator 2 Port 1 LED indicator 2

Port 1 LED indicator 1

Strap option: For port 3 only.

105 LED1-1 IPU/O | Port 1 LED indicator 1 PU (default) = No force flow control,
normal operation.

PD = Force flow control.

Port 1 LED indicator O

Strap option for port 3 only.

PU (default) = Force half-duplex if

101-103 LED2[2:0] IPU/O | Port 2 LED indicators

106 LED1-0 IPU/O | Port 1 LED indicator O o .
auto-negotiation is disabled or fails.
PD = Force full-duplex if auto-nego-
tiation is disabled or fails.
107-112 — — MDC/MDIO and SPI interfaces Same as KSZ8995
113-114 PS[1:0] IPD Serial bus configuration pin Same as KSZ8995
115-122 RST_N IPU Reset pin Same as KSZ8995
116 GNDD GND Digital ground Digital ground
117 VDDC P 1.8V digital core Vpp 1.2V digital core Vpp
118-122 — — TEST/SCANEN, NC and X1/X2 pins | Same as KSZ8995
123 — — VDDAP NC (Internal no connection)
124 — — GNDA NC (Internal no connection)

LDO_O

When Pin126 is pulled up, the inter-
nal 1.2V LDO controller is enabled
125 — — VDDAR and creates 1.2V output with using
an external FET.

When Pin126 is pulled down
(default), Pin 125 is tri-stated.

IN_PWR_SEL (internal pull-down)
Pull up to enable LDO_O of Pin 125.

126 - T GNDA Pull down to GNDA to disable
LDO_0.

127 GNDA GND | Analog ground Analog ground

128 TEST2 NC NC for normal operation Same as KSZ8995

Note 1: For other changes, see the following sections.

CORE POWER FROM 1.8V TO 1.2V

The KSZ8895 can use 1.2V for core power, resulting in lower power consumption. The internal 1.2V LDO controller is
disabled after the KSZ8995 is replaced by the KSZ8895 due to the ground at Pin 126, but an external 1.2V LDO is still
needed. Just change the external 1.8V LDO to a 1.2V LDO. The 1.2V power rail will meet the core power request of the
KSZ8895 device.

For new designs, there is one more option to use the internal 1.2V LDO controller with a cheap MOSFET to support
1.2V core power by pulling up Pin 126 IN_PWR_SEL. Please see the reference schematics in the hardware design
package of the design kit.
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TRANSCEIVER POWER 3.3V ONLY

For the VDDAT power, KSZ8995 supports 2.5V or 3.3V while KSZ8895 only supports 3.3V. If the old product uses 2.5V
as VDDAT power, then the migration should use 3.3V as VDDAT for the KSZ8895 device.

ON-CHIP TERMINATION AND INTERNAL BIASING

KSZ8895 supports on-chip termination and internal biasing, so all external 49.9Q termination resistors on the RX pair
and TX pair can be removed. There is no need to pull up to VDDAT for the center tap of the transformer, Just leave the
center taps open or go through two capacitors to ground separately for the RX and TX paths. The transformer will not
consume power and reduce the system power consumption. Please see the figures below.

VDDAT 3.3V
o

C1
R1 R2

49.9 > 49.9 io.wF
RX -% To RJ45
)

KS8995

TX To RJ45

R3 R4 C2

49.9 49.9
0.1uF

p)
RX x—% To RJ45
KSZ8895
TX x—§ To RJ45
FIGURE 3: Connection Comparison for Copper Port.
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VDDAT_3.3V
o)
C3
R5 R6
49.9 > 49.9 0.1uF
C5  0.1uF
1L
I Go to fiber module TX pair with terminations
RX C6  0.1uF or go to another device copper port TX
H with termination resistors of external biasing
KS8995 c7 II0.1uF
1 Go to fiber module RX pair with terminations
X c8  0.1uF or go to another device copper port RX
H with termination resistors of external biasing
VDDAT 3.3V
R7 R8
49.9 > 49.9
_| c4
0.1uF
C9  0.1uF
1L
I Go to fiber module TX pair with terminations
RX C10 O0.1uF or go to another device copper port TX
H with termination resistors of external biasing
KSZ8895 C11”0.1uF
I Go to fiber module RX pair with terminations
X C12  0.1uF or go to another device copper port RX
H with termination resistors of external biasing
FIGURE 4: Connection Compatrison for Fiber Module or Cap AC-Coupling with Two Copper Ports.

If the old product with the KSZ8995 device being replaced by the KSZ8895 uses a quad transformer, the quad trans-
former should be changed to part number of the H1664NL, in which the internal center taps of the RX and TX is discon-
nected with no connection. Use Pulse H1664NL or other similar quad transformer.

ISET RESISTOR VALUE

Due to using enhanced mixed signal design with DSP technology for the transceiver in the KSZ8895, the ISET resistor
value will need to be changed from 3.01 kQ on the KSZ8995 to 12.4 kQ on the KSZ8895.

CONCLUSION

This application note has described the difference between and the migration path from the KSZ8995 to the KSZ8895.
The migration is simple and easy. They are pin-to-pin compatible, the core power voltage changes to 1.2V, change the
ISET resistor value to 12.4 kQ, and refer to the connection diagram for new features like on-chip termination and internal
biasing. As shown in this paper, Microchip’s KSZ8895 family of switches provides an easy way to migrate from the
KSZ8995 to the KSZ8895, creating a simple path to upgrade and support your Ethernet applications.
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NOTES:
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Note the following details of the code protection feature on Microchip devices:

. 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 and under normal conditions.

. There are dishonest and possibly illegal methods being used in attempts to breach the code protection features of the Microchip
devices. We believe that these methods require using the Microchip products in a manner outside the operating specifications
contained in Microchip's Data Sheets. Attempts to breach these code protection features, most likely, cannot be accomplished

without violating Microchip's intellectual property rights.

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

. 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. 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 is provided for the sole
purpose of designing with and using Microchip products. Infor-
mation 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.

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 CONSEQUEN-
TIAL 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 sup-
port 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.

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